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[. INTRODUCTION TO THE SECTOR NOTEBOOK PROJECT

I.LA. Summary of the Sector Notebook Project

Environmental policies based upon comprehensive analysis of air, water and
land pollution are an inevitable and logical supplement to traditional single-
media approaches to environmental protection. Environmental regulatory
agencies are beginning to embrace comprehensive, multi-statute solutions to
facility permitting, enforcement and compliance assurance, education/
outreach, research, and regulatory development issues. The central concepts
driving the new policy direction are that pollutant releases to each
environmental medium (air, water and land) affect each other, and that
environmental strategies must actively identify and address these inter-
relationships by designing policies for the "whole" facility. One way to
achieve a whole facility focus is to design environmental policies for similar
industrial facilities. By doing so, environmental concerns that are common to
the manufacturing of similar products can be addressed in a comprehensive
manner. Recognition of the need to develop the industrial “sector-based”
approach within the EPA Office of Compliance led to the creation of this
document.

The Sector Notebook Project was initiated by the Office of Compliance within
the Office of Enforcement and Compliance Assurance (OECA) to provide its
staff and managers with summary information for eighteen specific industrial
sectors. As other EPA offices, states, the regulated community,
environmental groups, and the public became interested in this project, the
scope of the original project was expanded. The ability to design
comprehensive, common sense environmental protection measures for specific
industries is dependent on knowledge of several inter-related topics. For the
purposes of this project, the key elements chosen for inclusion are: general
industry information (economic and geographic); a description of industrial
processes; pollution outputs; pollution prevention opportunities; Federal
statutory and regulatory framework; compliance history; and a description of
partnerships that have been formed between regulatory agencies, the regulated
community and the public.

For any given industry, each topic listed above could alone be the subject of
a lengthy volume. However, in order to produce a manageable document, this
project focuses on providing summary information for each topic. This
format provides the reader with a synopsis of each issue, and references where
more in-depth information is available. Text within each profile was
researched from a variety of sources, and was usually condensed from more
detailed sources pertaining to specific topics. This approach allows for a wide
coverage of activities that can be further explored based upon the citations
and references listed at the end of this profile. As a check on the information
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included, each notebook went through an external review process. The Office
of Compliance appreciates the efforts of all those that participated in this
process and enabled us to develop more complete, accurate and up-to-date
summaries. Many of those who reviewed this notebook are listed as contacts
in Section IX and may be sources of additional information. The individuals
and groups on this list do not necessarily concur with all statements within this
notebook.

|.B. Additional Information

Providing Comments

OECA's Office of Compliance plans to periodically review and update the
notebooks and will make thesgdates available both in hard copy and
electronically. If you have any comments on the existing notebook, or if you
would like to provide additional information, please send a hard copy and
computer disk to the EPA Office of Compliance, Sector Notebook Project,
401 M St., SW (2223-A), Washington, DC 20460. Comments can also be
uploaded to the Enviro$en$e Bulletin Board or the Environ$ense World Wide
Web for general access to all users of the system. Follow instructions in
Appendix A for accessing these data systems. Once you have logged in,
procedures for uploading text are available from the on-line Enviro$en$e Help
System.

Adapting Notebooks to Particular Needs

The scope of the existing notebooks reflect an approximation of the relative
national occurrence of facility types that occur witkath sector. In many
instances, industries within specific geographic regions or states may have
unique characteristics that are not fully captured in these profiles. For this
reason, the Office of Compliance encourages state and local environmental
agencies and other groups to supplement or re-package the information
included in this notebook to include more specific industrial and regulatory
information that may be available. Additionally, interested states may want
to supplement the "Summary of Applicable Federal Statutes and Regulations”
section with state and local requirements. Compliance or technical assistance
providers may also want to develop the "Pollution Prevention™ section in more
detail. Please contact the appropriate specialist listed on the opening page of
this notebook if your office is interested in assisting us in the further
development of the information or policies addressed within this volume. If
you are interested in assisting in the development of new notebooks for
sectors not covered in the original eighteen, please contact the Office of
Compliance at 202-564-2395.
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[I. INTRODUCTION TO THE IRON AND STEEL INDUSTRY

This section provides background information on the size, geographic
distribution, employment, production, sales, and economic condition of the
iron and steel industry. The type of facilities described within the document
are also described in terms of their Standard Industrial Classification (SIC)
codes. Additionally, this section contains a list of the largest companies in
terms of sales.

[l.LA. Introduction, Background, and Scope of the Notebook

The iron and steel industry is categorized by the Bureau of the Census under
the Standard Industrial Classification (SIC) code 33, primary metal industries.
The industry is further classified by the three-digit codes 331, Steel Works,
Blast Furnaces, and Rong and Finishing Mills, and332 Iron and Steel
Foundries. Since steel works, blast furnaces, and rolling and finisilisag
account for the majority of environmental releases, employees, and value of
shipments, this profile concentrates on the three-digit SIC 331. The
environmental releases associated with foundries are similar to the steel
casting and finishing processes included under SIC 331, therefore SIC 332
will not be addressed in this notebook. Some sections of the profile focus
specifically on industries in the four-digit SIC 3312, since virtually all
establishments producing primary products (iron and steel) under SIC 3312,
also produce secondary products that fall under some of the other iron and
steel SIC codes under SIC 331.

[I.B. Characterization of the Iron and Steel Industry

[I.B.1. Industry Size and Geographic Distribution

There are approximately 1,118 manufacturinglifies under SIC 331
according tal992 Census of Manufacturdata® The payroll totaled $9.3
billion for a workforce 0241,000 employees, and value of shipments totaled
$58 Hhllion. Net shipments of steel mill products for all grades including
carbon, alloy, and stainless totaled 92.7 million net tor99% and 95.1

million net tons in1994% In terms of environmental issues, value of
shipments, and number of employees, SIC 3312 (Blast Furnaces and Steel
Mills), is the most significant four-digit code under SB31. The 1992
Census data reported 247 establishments under SIC 3312, with an estimated
172,000 employees, a payroll of $illidn, and a value of shipments totaling

$42 hllion. For the same year, the American Iron and Steel Institute
estimated 114 companies operated 217 iron and stéikesiahis estimate
included any facility with one or more iron or steelmaking operdtion.

The1987 Census of Manufacturdsrther categorizes SIC 3312 by the type
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SIC Diversity

of steel mill: integrated or non-integrated. A fully integrated facility produces
steel from raw materials of coal, iron ore, and scrap. Non-integrated plants
do not have all of the equipment to produce steel from coal, iron ore, and
scrap on-site, instead they purchase some of their raw materials in a
processed form.

The Bureau of the Census categorizes the three- and four-digit SIC codes
related to iron and steel as follows:

SIC 331 - Steel works, blast furnaces, coke ovetigyg@and finishing mills
3312 - Steel works, blast furnaces, anking mills
3313 - Electrometallurgical products, except steel
3315 - Steel wiredrawing and steel nails and spikes
3316 - Cold-rolled steel sheet, strip, and bars
3317 - Steel pipe and tubes

The remainder of the industries classified under SIC code 33 cover the ferrous
and non-ferrous foundries, and smelting, refining, and shaping of nonferrous
metals which are not covered in this profile.

Two Steel Industries

In the past fifteen years, the U.S. steel industry has lost over 61 percent of its
employees and 58 percent of its facilities. Slow growth in demand for steel,
markets lost to other materials, increased imports, and older, less efficient
production facilities are largely to blame for the industry's decline. While the
integrated steel industry was contracting, a group of companies, called
minimills, more than doubled their capacity in the same period and they
continue to expand into new markets. Minimills use electric arades
(EAFs) to melt scrap and other materials to make steel products, instead of
using coke, iron ore, and scrap as the integrated producers do. In addition to
fundamentally different production technologies, other differences between
the integrated steel mills and minimill are also significant: minimills have
narrow product lines, they often have small, non-unionized work forces that
may receive higher pay per hour than a comparable unionized work force, but
without union benefits. Additionally, minimills typically produce much less
product per facility (less than 1 million tons of steel per year). Lower scrap
prices in the 1960s and 1970s created opportunities for thailrsegment

of the market to grow rapidly. Initially, the EAF technology could only be
used in the production of low quality long products, such as concrete
reinforcing bar, but over the years minimill products have improved in quality
and have overcome technological limitations to diversify their product lines.
Recently, mimmills have entered new markets, such as flat-rolled products,
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however, more than half of the market for quality steel products still remains
beyond minimill capability. The EAF producers dacd the problems of
fluctuating scrap prices which are more volatile than the prices of raw
materials used by integrated producers.

Geographic Distribution

The highest geographic concentration of mills is in the Great Lakes region,
where most integrated plants are based (Exhibit 1). According @&
Census of Manufactured6 percent of steel mills are located in six Great
Lakes states: New York, Pennsylvania, Ohio, Indiana, lllinois, and Michigan,
with a heavy concentration of steel manufacturing in the Chicago area.
Approximately 80 percent of the U.S. steelmaking capacity is in these states.
The South is the next largest steel-producing region, although there are only
two integrated steel plants. Steel production in the western U.S. is limited to
one integrated plant and several minimills. Historically, the mill sites were
selected for their proximity to water (tremendous amounts are used for
cooling and processing, and for transportation) and the sources of their raw
materials, iron ore and coal. Traditional steelmaking regions included the
Monongahela River valley near Pittsburgh and along the Mahoning River near
Youngstown, Ohio. The geographic concentration of the industry continues
to change as minimills are built anywhere electricity and scrap are available at
a reasonable cost and there is a local market for a single product.

Size Distribution

Large, fully-integrated steel mills have suffered considerably in the last 15
years, largely due to loss of market share to other materials, competition, and
the high cost of pension liabilities. In comparing th@92 Census of
Manufacturedata with the data from 1977, these changes are clear. While the
number of establishments under SIC 3312 fell by 58 percent from 504
facilities in1977 to 247 in 1992, the absolute number of integnaittslhas
always been small, and the reduction is largely due to a drop in the number of
small establishments. A more relevant statistic is the reduction in employees
during the same time period. The work force for these facilities was
dramatically reduced as plants closed or were reorganized by bankruptcy
courts. Those that remained open automated and streamlined operations
resulting in a 61 percent reduction in the number of production employees
over the same 15 year period. Approximately 172,000 wiengployed in

SIC 3312 establishments in 1992.

The1987 Census of Manufactureeaks the SIC code 3312 down into four
sub-industries: Fully-integrated (consists of coke ovens, blast furnaces, steel
furnaces, and tling and finishing mills), partially integrated with blast furnace
(consists of blast furnaces, steel furnaces, atidg@nd finishingmills),
partially integrated without blast furnaces (consists of steel furnaces and either
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rolling and finishing mills or a forging department; includes mini mills), and
non-integrated (all others, including stand-alone rolling and finishing mills, and
stand-alone coke plants). This division highlights some important
characteristics about the size of facilities in this industry. Only 8 percent (20
plants) of the establishments under SIC 3312 in 1987 were fully integrated
mills. However, 46 percent of the industry’'s employees worked in these 20
plants.
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Exhibit 1. Geographic Distribution of SIC 331 Establishments: Steel Works,
Blast Furnaces, and Rolling and Finishing Mills
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Top Steel Producers

Market Share Reportepublished by Gale Research lremnually compiles
reported market share data on companies, products, and services. The 1995
edition ranks top U.S. steel producers by 1993 saledlions of dollars, as

shown in Exhibit 2.

Exhibit 2: Top U.S. Iron and Steel Producers
1993 Sales
Rank | Company (millions of dollars)
1 US Steel Group - Pittsburgh, PA 5,422
2 Bethlehem Steel Corp. - Bethlehem, PA 4,219
3 LTV Corp. - Dallas, TX 3,868
4 National Steel Corp. - Pittsburgh, PA 2,418
5 Inland Steel Industries, Inc. - Chicago, IL 2,175
6 Armco Inc. - Parsippany, NJ 1,595
7 Weirton Steel Corp. - Weirton, WV 1,201
8 Wheeling-Pittsburgh Steel - Pittsburgh, PA 1,047
Source: Market Share Reporter, 1995.

[1.B.2. Product Characterization

The iron and steel industry produces iron and steel mill products, such as bars,
strips, and sheets, as well as formed products such as steel nails, spikes, wire,
rods, pipes, and non-steel electrometallurgical products such as ferroalloys.
Under SIC 3312, Blast Furnaces and Steiéé Mproducts also include coke,

and products derived from chemical recovery in the coking process such as
coal tar and distillates.

Historically, the automotive and construction sectors have been the two

largest steel consuming industries. Consequently, fluctuations in sales and
choice of materials in these industries have a significant impact on the iron and
steel industry. Over the last two decades, the structure of the steelmaking
industry has changed dramatically due to new technologies, foreign

competition, and loss of market share to other materials. Many of the large,
fully-integrated facilities have closed, and those that are still operating, have
reduced their workforce, increased automation, and invested in new

technologies to remain competitive.
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[1.B.3. Economic Trends

Domestic Market

Aiter years of collapsing markets, bankruptcies, mill closings and layoffs, the
steel industry experienced a turnaround in 1993. Shipments were at their
highest level since 19&1For the first time since 1989, steelmakers were able
to boost their prices. This increase in demand is due in part to the weak
dollar, which makes importing foreign steel more expensive than it used to be.
The relatively high level of shipments was also attributable to a strong demand
from the steel industry's two largest customers - the automotive and
construction sectors. Recently, prices for steel sold to the automotive
industry have been set in long-term contracts. The prices set in the
automotive contracts tend to influence the steel prices of other contract
negotiations, such as those with appliance manufacturers. Overall, more than
half of all steel sold in the U.S. is covered by long-term contracts; the rest is
sold on the spot market.

International Trade

Labor

Problems in international steel trade intensified in the last 5 years due in large
part to a worldwide weakening in demand. With the exception of China,
where rapid economic growth has led to a steady increase in steel demand, the
export market has been weak. The "voluntary restraint arrangements" that
limited imports in thel980s expired iM992. Since then, the U.S. steel
industry has discouraged imports by filing complaints that products are being
dumped - sold at less than the cost of production. Similar cases have also
been filed against U.S. exporters. To address the problems of unfairly traded
steel, most major steel-producing countries have participated in multilateral
steel agreement (MSA) negotiations under the General Agreement on Tariffs
and Trade (GATTY.

Steel imports for 1992 totaled 15#llion metric tons. Fromi989 to 1993,

the quantity of steel imported was fairly consistent, from 15.7 million metric
tons in 1989 to 15./illion metric tons estimated fdr993. The exception

is a slight dip to 14.3 million metric tons1991. The forecast for 1994, at
16.3 million metric tons, is a more significant increase than has been seen in
the last five years. The export market has seen slightly more variability over
the same time period, with a high of 5.7 million metric tons export&dda,

and 3.8 million metric tons in exports émast for 1994.
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According to1992 Census of Manufacturéisere were an estimated 172,000
people employed in SIC 3312 industries, with a payroll oflgrb This was

a 61 percent decrease from 1977 levels of 442,000 employees, and a 42%
reduction from 1982 levels of 295,000 employees. This dramatic reduction
in workforce was primarily due to reductions at the large integrated facilities.
For example, the U.S. Steel plant in Gary, Indiana, employed 30,000 people
during the plant's peak employment in 1953. In 1992, there were about 8,000
employees working at the 4,000-acrelityc

This reduction in workforce, coupled with investments in new equipment,
automation, and management restructuring has resulted in the increased
productivity that was essential for integrated mills to remain competitive in the
face of the severe competitive pressures both from EAF producers in the U.S.
and from abroad. With these changes, the U.S. industry has become one of
the lowest-cost producers in the developed world. Productivity in
steelmaking is often measured in man-hours per ton of finished steel. For
every ton produced, American steelmakers spend 5.3 man-hours, compared
with 5.6 for the Japanese and Canadian industries, and 5.7 for the British,
French, and Germans. The increase in productivity is also reflected in changes
in the value added by manufacture, as reported by the Census. During the ten
year period where employment in the industry dropped by 42% (1982 - 1992),
the value added by manufacture increased by 39% from 8llllo® in 1982

to $16.5million in 1992.

Problems from such a sizable workforce reduction persist. The industry says
one big cost is "legacy costs" - obligations to pay pensions and health benefits
to the tens of thousands of retirees and their spouses. Some integrated
companies have five retired workers for every active employee. For many of
the large, integrated facilities, these pensions are underfinanced. Of the 50
most underfinanced pension plans, five are in the steel industry. This puts the
newer minimills, who do not have such legacy costs, at a clear competitive
advantage.

In addition to pension payments, major U.S. steel producers are now paying
out an average $5.30 per hour worked, 17 percent of total hourly employment
costs, for health care. The industry argues that these high costs place it at a
disadvantage with its major foreign competitors, some of whom pay no direct
health care expenses.
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Long-term Prospects

Production of steel products in 1993 totaled 8&illon net tons which
represents an 89.1 percent capacity utilization. Shipments for 1994 rose to
95.1 million net tons and it is fecasted that demandlivetay high, with
industry capacity utilization increasing through 1995After years of losing
market share to other materials, steel appears to be regaining a competitive
position. In the automotive market, some parts that were recently made of
plastic, such as fenders, roofs, and hoods, are being returned to steel. The
decades-long downtrend in steel content in automobiles appears to have
slowed and recently has actually reversed. According to Ford Motor
Company, the average vehicle built in 1993 contained 1,726 pounds of steel,
up from 1,710 pounds in 1992, marking the second consecutive yearly
increase. A further increase is anticipated in 1994 due to new and expanding
applications of steel. In addition to increased orders from the automotive
sector, the residential construction sector is a potentially rich market for steel
producers. Steel framing for houses is being promoted as a light-weight, high
strength alternative to wood framing. A galvanized steel frame for a 2,000
square foot house would weigh approximately one-fourth the weight of a
lumber structure.
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[ll. INDUSTRIAL PROCESS DESCRIPTION

This section describes the major industrial processes within the iron and steel
industry, including the materials and equipment used, and the processes
employed. The section is designed for those interested in gaining a general
understanding of the industry, and for those interested in the inter-relationship
between the industrial process and the topics described in subsequent sections
of this profile -- pollutant outputs, pollution prevention opportunities, and
Federal regulations. This section does not attempt to replicate published
engineering information that is available for this industry. Refer to Section IX
for a list of reference documents that are available.

This section specifically contains a description of commonly used production
processes, associated raw materials, the byproducts produced or released, and
the materials either recycled or transferred off-site. This discussion, coupled
with schematic drawings of the identified processes, provide a concise
description of where wastes may be produced in the process. This section
also describes the potential fate (via air, water, and soil pathways) of these
waste products.

[ll.LA. I ndustrial Processes in the Iron and Steel Industry

In view of the high cost of most new equipment and the relatively long lead
time necessary to bring new equipment on line in the steel industry, changes
in production methods and products in the steel industry are typically made
gradually. Installation of major pieces of new steelmaking equipment may
cost millions of dollars and require additional retrofitting of other equipment.
Even new process technologies that fundamentally improve productivity, such
as the continuous casting process (described below), are adopted only over
long periods of time. Given the recent financial performance of the steel
industry, the ability to raise the capital needed to purchase such equipment is
limited.

Environmental legislation is challenging the industry to develop cleaner and
more efficient steelmaking processes at the same time competition from
substitute materials are forcing steelmakers to invest in cost-saving and quality
enhancing technologies. In the long term, the steel industry will likely
continue to move towards more simplified and continuous manufacturing
technologies that reduce the capital costs for new mill construction and allow
smaller mills to operate efficiently. The companies that excel will be those
that have the resources and foresight to invest in such technologies.

Steel is an alloy of iron usually containing less than one percent carbon. The
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process of steel production occurs in several sequential steps (Exhibit 3). The
two types of steelmaking technology in use today are the basic oxygen furnace
(BOF) and the electric arc furnace (EAF). Although these two technologies
use different input materials, the output for both furnace types is molten steel
which is subsequently formed into steel mill products. The BOF input
materials are molten iron, scrap, and oxygen. In the EAF, electricity and
scrap are the input materials used. BOFs are typically used for high tonnage
production of carbon steels, while EAFs are used to produce carbon steels
and low tonnage alloy and specialty steels. The processes leading up to
steelmaking in a BOF are very different than the steps preceeding steelmaking
in an EAF; the steps after each of these processes producing molten steel are
the same.

When making steel using a BOF, cokemaking and ironmaking precede
steelmaking; these steps are not needed for steelmaking with an EAF. Coke,
which is the fuel and carbon source, is produced by heating coal in the
absence of oxygen at high temperatures in coke ovens. Pig iron is then
produced by heating the coke, iron ore, and limestone in a blaatéurtn

the BOF, molten iron from the blast furnace is combined with flux and scrap
steel where high-purity oxygen is injected. This process, with cokemaking,
ironmaking, steelmaking, and subsequent forming and finishing operations is
referred to as fully integrated production. Alternatively, in an EAF, the input
material is primarily scrap steel, which is melted and refined by passing an
electric current from the electrodes through the scrap. The molten steel from
either process is formed into ingots or slabs that are rolled into finished
products. Rolling operations may require reheating, rolling, cleaning, and
coating the steel. A description of both steelmaking processes follows:
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[1l.A.1. Steelmaking Using the Basic Oxygen Furnace

The process of making steel in a Basic Oxygen Furnace (BOF) is preceded by
cokemaking and ironmaking operations. In cokemaking, coke is produced
from coal. In ironmaking, molten iron is produced from iron ore and coke.
Each of these processes and the subsequent steelmaking process in the BOF
are described below.

Cokemaking

Coal processing in the iron and steel industry typically involves producing
coke, coke gas and by-product chemicals from compounds released from the
coal during the cokemaking process (Exhibit 4). Coke is carbon-rich and is
used as a carbon source and fuel to heat and melt iron ore in ironmaking. The
cokemaking process starts with bituminous pulverized coal charge which is
fed into the coke oven through ports in the top of the oven. After charging,
the oven ports are sealed and the coal is heated at high temperatures (1600 to
2300°F) in the absence of oxygen. Coke manufacturing is done in a batch
mode where each cycle lasts for 14 to 36 hours. A coke oven battery
comprises a series of 10 to 100 individual ovens, side-by-side, with a heating
flue between each oven pair. Volatile compounds are driven from the coal,
collected from each oven, and processed for recovery of combustible gases
and other coal byproducts. The solid carbon remaining in the oven is the
coke. The necessary heat for distillationupied by external combustion

of fuels (e.g., recovered coke oven gas, blast furnace gas) through flues
located between over$.At the end of the heating cycle, the coke is pushed
from the oven into a rail quench car. The quench car takes it to the quench
tower, where the hot coke is cooled with a water spray. The coke is then
screened and sent to the blast furnace or to storage.

In the by-products recovery process, volatile components of the coke oven
gas stream are recovered including the coke oven gas itself (which is used as
a fuel for the coke oven), naphthalene, ammonium compounds, crude light
oils, sulfur compounds, and coke breeze (coke fines). During the coke
guenching, handling, and screening operation, coke breeze is produced.
Typically, the coke breeze is reused in other manufacturing processes on-site
(e.g., sintering) or sold off-site as a by-prodtict.

The cokemaking process is seen by industry experts as one of the steel
industry's areas of greatest environmental concern, with air emissions and
guench water as major problems. In efforts to reduce the emissions
associated with cokemaking, U.S. steelmakers are turning to technologies
such as pulverized coal injection, which substitutes coal for coke in the blast
furnace. Use of pulverized coal injection can replace about 25 to 40 percent

September 1995

16 SIC 331



Sector Notebook Project Iron and Steel Industry

of coke in the blast furnace, reducing the amount of coke required and the
associated emissions. Steel producers also inject other fuels, such as natural
gas, oil, and tar/pitch to replace a portion of the coke.

Quench water from cokemaking is also an area of significant environmental
concern. In Europe, some plants have implemented technology to shift from
water quenching to dry quenching which eliminates suspected carcinogenic
particulates and VOCs. However, major construction changes are required
for such a solution and considering the high capital costs of coke batteries,
combined with the depressed state of the steel industry and increased
regulations for cokemaking, it is unlikely that new facilities will be
constructed. Instead, industry experts expect to see an increase in the amount
of coke imported.

I[ronmaking

In the blast furnace, molten iron is produced (Exhibit 4). Iron ore, coke, and
limestone are fed into the top of the blast do® Heated air is forced into

the bottom of the furnace through a bustle pipe and tuyeres (orifices) located
around the circumference of the furnace. The carbon monoxide from the
burning of the coke reduces iron ore to iron. The acid part of the ores reacts
with the limestone to create a slag which is drawn periodically from the
furnace. This slag contains unwanted impurities in the ore, such as sulfur
from the fuels. When the furnace is tapped, iron is removed through one set
of runners and molten slag via another. The molten iron is tapped into
refractory-lined cars for transport to the steelmaking furnaces. Residuals from
the process are mainly sulfur dioxide or hydrogen sulfide, which are driven off
from the hot slag. The slag is the largest by-product generated from the
ironmaking process and is reused extensively in the construction intfustry.
Blast furnace flue gas is cleaned and used to generate steam to preheat the air
coming into the furnace, or it may be used to supply heat to other plant
processes. The cleaning of the gas may generate air pollution control dust in
removing coarse particulates (which may be reused in the sintering plant or
landfilled), and water treatment planidtje in removing fine particulates by
venturi scrubbers.

Sintering is the process that agglomerates fines (including iron ore fines,
pollution control dusts, coke breeze, water treatment plant sludge, coke
breeze, and flux) into a porous mass for charging to the blast fufnace.
Through sintering operations, a mill can recycle iron-rich material, such as mill
scale and processed slag. Not all mills have sintering capabilities. The input
materials are mixed together, placed on a slow-moving grate and ignited.
Windboxes under the grate draw air through the materials to deepen the
combustion throughout the traveling length of the grate. The coke breeze
provides the carbon source for sustaining the controlled combustion. In the
process, the fine materials are fused into the sinter agglomerates, which can
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be reintroduced into the blast furnace along with ore. Air pollution control
equipment removes the particulate matter generated during the thermal fusing
process. For wet scrubbers, water treatment plant sludge are generally land
disposed waste. If electrostatic precipitators or baghouses are used as the air
pollution control equipment, the dry particulates captured are typically
recycled as sinter feedstock, or are landfilled as solid waste.

Steelmaking Using the Basic Oxygen Furnace

Molten iron from the blast furnace, flux, alloy materials, and scrap are placed
in the basic oxygen furnace, melted and refined by injecting high-purity
oxygen. A chemical reaction occurs, where the oxygen reacts with carbon
and silicon generating the heatcessary to melt the scrap and oxidize
impurities. This is a batch process with a cycle time of about 45 minutes.
Slag is produced from impurities removed by the combination of the fluxes
with the injected oxygen. Various alloys are added to produce different
grades of steel. The molten steel is typically cast into slabs, beams or billets.

The waste products from the basic oxygen steelmaking process include slag,
carbon monoxide, and oxides of iron emitted as dust. Also, when the hot iron

is poured into ladles or the furnace, iron oxide fumes are released and some
of the carbon in the iron is precipitated as graphite (kish). The BOF slag can

be processed to recover the high metallic portions for use in sintering or blast

furnaces, but its applications as a saleable construction materials are more
limited than the blast fuate slag.

Basic oxygen furnaces are equipped with air pollution control systems for
containing, cooling, and cleaning the volumes of hot gases and sub-micron
fumes that are released during the process. Water is used to quench or cool
the gases and fumes to temperatures at which they can be effectively treated
by the gas cleaning equipment. The resulting waste streams from the
pollution control processes include air pollution control dust and water
treatment plant sludge. About 1,000 gallons of water per ton of steel (gpt)
are used for a wet scrubber. The principal pollutants removed from the off-
gas are total suspended solids and metals (primarily zinc, and somé lead).
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In the steelmaking process that uses an electric arc furnace (EAF), the primary
raw material is scrap metal, which is melted and refined using electric energy.
During melting, oxidation of phosphorus, silicon, manganese, carbon and
other materials occurs and a slag containing some of these oxidation products
forms on top of the molten metdl Oxygen is used to decarburize the molten
steel and to provide thermal energy. This is a batch process with a cycle time
of about two to three hours. Since scrap metal is used instead of molten iron,
there are no cokemaking or ironmaking operations associated with steel
production that uses an EAF.

The process produces metal dusts, slag, and gaseous products. Particulate
matter and gases evolve together during the steelmaking process and are
conveyed into a gas cleaning system. These emissions are cleaned using a wet
or dry system. The particulate matter that is removed as emissions in the dry
system is referred to as EAF dust, or EAF sludge if it is from a wet system
and it is a listed hazardous waste (RCRA K061). The composition of EAF
dust can vary greatly depending on the scrap composition and furnace
additives. The primary component is iron or iron oxides, and it may also
contain flux (lime and/or fluorspar), zinc, chromium and nickel oxides (when
stainless steel is being produced) and other metals associated with the scrap.
The two primary hazardous constituents of EAF emission control dust are
lead and cadmiurlf. Generally, 20 pounds of dust per ton of steel is
expected, but as much as 40 pounds of dust per ton of steel may be generated,
depending on production practic@sQils are burned off "charges" of oil-
bearing scrap in the furnace. Minor amounts of nitrogen oxides and ozone are
generated during the melting process. The furnace is extensively cooled by
water; however, this water is recycled through cooling towers.

[1l.A.3. Forming and Finishing Operations

Whether the molten steel is produced using a BOF or an EAF, to convert it
into a product, it must be solidified into a shape suitable and finished.

Forming

The traditional forming method, called ingot teeming, has been to pour the
metal into ingot molds, allowing the steel to cool and solidify. The alternative
method of forming steel, called continuous casting accounted for more 86%
of raw steel produced in the U.S. in 1892ompared with approximately 30
percentin 1982. The continuous casting process bypasses several steps of the
conventional ingot teeming process by casting steel directly into semifinished
shapes. Molten steel is poured into a reservoir from which it is released into
the molds of the casting machine. The metal is cooled as it descends through
the molds, and before emerging, a hardened outer shell is formed. As the
semifinished shapes proceed on the runout table, the center also solidifies,
allowing the cast shape to be cut into lengths.

Process contact water cools the continuously cast steel and is collected in
settling basins along with oil, grease, and mill scale generated in the casting
process. The scale settles out and is removed and recycled for sintering
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operations, if the mill has a Sinter Plant. Waste treatment plalgjesis also
generated*

The steel is further processed to produce slabs, strips, bars, or plates through
various forming operations. The most common hot forming operation is hot
rolling, where heated steel is passed between two rolls revolving in opposite
directions. Modern hot rolling units may have as many as 13 steexcts,
producing an incremental reduction in thickness. The final shape and
characteristics of a hot formed piece depend on tlegreemperature, the

roll profile, and the cooling process after rolling. Wastes generated from hot
rolling include waste treatment plantidgje and scale.

In subsequent cold forming, the cross-sectional area of unheated steel is
progressively reduced in thickness as the steel passes through a series of
roling stands. Generally, wires, tubes, sheet and strip steel products are
produced by cold rolling operations. Cold forming is used to obtain improved
mechanical properties, better machinability, special size accuracy, and the
production of thinner gages than hot rolling easomplish economicalfy.

During cold rolling, the steel becomes hard and brittle. To make the steel
more ductile, it is heated in an annealing furnace.

Process contact water is used as a coolant for rolling mills to keep the surface
of the steel clean between roller passes. Cold rolling operations also produce
a waste treatment plant sludge, primarily due to the lubricants applied during
rolling. Grindings from resurfacing of the worn rolls and disposal of used
rolls can be a significant contributor to the plant’s wastestream.

Finishing

One of the most important aspects of a finished product is the surface quality.
To prevent corrosion, a protective coating may be applied to the steel
product. Prior to coating, the surface of the steel must be cleaned so the
coating will adhere to the steel. Mill scale, rust, oxides, oil, grease, and soil
are chemically removed from the surface of steel using solvent cleaners,
pressurized water or air blasting, cleaning with abrasives, alkaline agents or
acid pickling. In the pickling process, the steel surface is chemically cleaned
of scale, rust, and other materials. Inorganic acids such as hydrochloric or
sulfuric acid are most commonly used for pickling. Stainless steels are pickled
with hydrochloric, nitric, and hydrofluoric acids. Spent pickle liquor may be

a listed hazardous waste (RCRA K062), if it contains considerable residual
acidity and high concentrations of dissolved iron salts. Pickling prior to
coating may use a mildly acidic bath which is not conside@gRK

Steel generally passes from the pickling bath through a series of rinses.
Alkaline cleaners may also be used to remove mineral oils and animal fats and
oils from the steel surface prior to coldlirg. Common alkaline cleaning
agents include: caustic soda, soda ash, alkaline silicates, phosphates.

Steel products are often given a coating to inhibit oxidation and extend the life
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of the product. Coated products can also be painted to further inhibit
corrosion. Common coating processes include: galvanizing (zinc coating), tin
coating, chromium coating, aluminizing, and terne coating (lead and tin).
Metallic coating application processes include hot dipping, metal spraying,
metal cladding (to produce bi-metal products), and electroplating.
Galvanizing is a common coating process where a thin layer of zinc is
deposited on the steel surface.

[11.B. Raw Material | nputs and Pollution Outputs

Cokemaking

Inputs:

Numerous outputs are produced as a result of the manufacturing of coke,
iron, and steel, the forming of metals into basic shapes, and the cleaning and
scaling of metal surfaces. These outputs, categorized by process (RCRA
waste code provided where applicable), include:

* Coal, heat, quench water

Outputs:

Ironmaking

Inputs:

* Process residues from coke by-product recovery (RCRA K143, K148)

» Coke oven gas by-products such as coal tar, light oil, ammonia liquor, and
the remainder of the gas stream is used as fuel. Coal tar is typically refined to
produce commercial and industrial products including pitch, creosote oll,
refined tar, naphthalene, and bitumen.

» Charging emissions (fine particles of coke generated during oven pushing,
conveyor transport, loading and unloading of coke that are captured by
pollution control equipment. Approximately one pound per ton of coke
produced are captured and generally land disposed).

* Ammonia, phenol, cyanide and hydrogen sulfide

« Oil (K143 and K144)

* Lime sludge, generated from the ammoni&(8t060)

» Decanter tank tar sludge (K087)

» Benzene releases in coke by-product recovery operations

» Naphthalene residues, generated in the final cooling tower

* Tar residues (K035, K141, K142, and K147)

* Sulfur compounds, emitted from the stacks of the coke ovens

» Wastewater from cleaning and cooling (contains zinc, ammonia still lime
(K060), or decanter tank tar (K087), tar tlation residues (K35))

» Coke oven gas condensate from piping and distribution system; may be a
RCRA characteristic waste for benzene.

* Iron ore (primarily in the form of taconite pellets), coke, sinter, coal,
limestone, heated air
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Outputs:
» Slag, which is either sold as a by-product, primarily for use in the
construction industry, or landfilled
* Residual sulfur dioxide or hydrogen sulfide
* Particulates captured in the gas, including the air pollution control (APC)
dust or waste treatment plant (WTP) sludge
* Iron is the predominant metal found in the process wastewater
* Blast furnace gas (CO)

Steelmaking

Inputs:
* In the steelmaking process that uses a basic oxygen furnace (BOF), inputs
include molten iron, metal scrap, and high-purity oxygen
* In the steelmaking process that uses an electric arc furnace (EAF), the
primary inputs are scrap metal, electric energy and graphite electrodes.
* For both processes, fluxes and alloys are added, and may include: fluorspar,
dolomite, and alloying agents such as aluminum, manganese, and others.

Outputs:
* Basic Oxygen Furnace emission control dust and sludge, a metals-bearing
waste.
* Electric Arc Furnace emission control dust and sludge (K061); generally, 20
pounds of dust per ton of steel is expected, but as much as 40 pounds of dust
per ton of steel may be generated depending on the scrap that is used.
» Metal dusts (consisting of iron particulate, zinc, and other metals associated
with the scrap and flux (lime and/or fluorspanot associated with the EAF.
* Slag.
» Carbon monoxide.
* Nitrogen oxides and ozone, which are generated during the melting process.

Forming, Cleaning, and Descaling

Inputs:
* Carbon steel is pickled with hydrochloric or sulfuric acid; stainless steels are
pickled with hydrochloric, nitric, and hydrofluoric acids.
* Various organic chemicals are used in the pickling process.
* Alkaline cleaners may also be used to remove mineral oils and animal fats
and oils from the steel surface. Common alkaline cleaning agents include:
caustic soda, soda ash, alkaline silicates, phosphates.

September 1995 24 SIC 331



Sector Notebook Project Iron and Steel Industry

Outputs:

» Wastewater sludge fromlling, cooling, descaling, and rinsing operations
which may contain cadmium (D006), chromium (D007), lead (D008)

* Oils and greases from hot and cold rolling

* Spent pickle liquor (K062)

* Spent pickle liquor rinse water sludge from cleaning operations

» Wastewater from the rinse baths. Rinse water from coating processes may
contain zinc, lead, cadmium, or chromium.

* Grindings from roll refinishing may be RCRA characteristic waste from
chromium (D007)

* Zinc dross

[11.C. Management of Chemicals in the Production Process

The Pollution Prevention Act of 1990 (PPA) requireslifees to report
information about the management of TRI chemicals in waste and efforts
made to eliminate or reduce those quantities. These data have been collected
annually in Section 8 of the TRI reporting Form R beginning with the 1991
reporting year. The data summarized below cover the years 1992-1995 and
is meant to provide a basic understanding of the quantities of waste handled
by the industry, the methods typically used to manage this waste, and recent
trends in these methods. TRI waste management data can be used to assess
trends in source reduction within individual industries and facilities, and for
specific TRI chemicals. This information could then be used as a tool in
identifying opportunities for pollution prevention compliance assistance
activities.

From the yearly data presented below it is apparent that the portion of TRI
wastes reported as recycled on-site has increased and the portions treated or
managed through energy recovery on-site have decreased between 1992 and
1995 (projected). While the quantities reported 1882 and 1993 are
estimates of quantities already managed, the quantities reported for 1994 and
1995 are projections only. The PPA requires these projections to encourage
facilities to consider future waste generation and source reduction of those
guantities as well as movement up the waste management hierarchy. Future-
year estimates are not commitments that facilities reporting under TRI are
required to meet.

Exhibit 6 shows that the iron and steel industry managed about 1.3 billion
pounds of production-related waste (total quantity of TRI chemicals in the
waste from routine production operations) in 1993 (column B). Column C
reveals that of this production-related waste, over half (52%) was either
transferred off-site or released to the environment, and most of this quantity
was recycled off-site (typically in a metals recovery process). Column C is
calculated by dividing the total TRI transfers and releases by the total quantity
of production-related waste. In other words, about 48% of the industry's TRI
wastes were managed on-site through recycling, energy recovery, or treatment
as shown in columns E, F and G, respectively. The majority of waste that is
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released or transferred off-site can be divided into portions that are recycled
off-site, recovered for energy off-site, or treated off-site as shown in columns
H, | and J, respectively. The remaining portion of the production related

wastes (15% for 1993), shown in column D, is either released to the
environment through direct discharges to air, land, water, and underground
injection, or it is disposed off-site.

Exhibit 6: Source Reduction and Recycling Activity for Iron and Steel Industry
(SIC 331) as Reported within TRI
A B C D
On-Site Off-Site
Quantity of
Production- % Release
Related |% Released and E F G H ! J
Waste and Disposed
Year| (1C°lbs.} |Transferreq Off-site % %
b % Energy| % % Energy| %

Recycleq Recovery Treated| Recycled| Recovery Treated
1992 1,301 40% 10% 32% 2% 16% 349 1% 59
1993 1,340 52% 15% 24% 1% 179 359 1% 69
1994 1,341 15% 23% 1% 18% 37% 1% G(Mﬂ
1995 1,357 15% 22% 1% 18% 38% 1% GO/H
* Does not include any accidental, non-production related wastes.
LbNTotal TRI transfers and releases as reported in Section 5 and 6 of Form R as a percentage of produgtion related

astes; this value may not equal the sum of the percentages released and transferred due to reportinfy errors in

Section 8.
° Percentage of production related waste released to the environment and transferred off-site for dispggal.
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IV. CHEMICAL RELEASE AND TRANSFER PROFILE

This section is designed to provide background information on the pollutant
releases that are reported by this industry. The best source of comparative
pollutant release information is the Toxic Release Inventory System (TRI).
Pursuant to the Emergency Planning and Community Right-to-Know Act,
TRI includes self-reported facility release and transfer data foil6@@=toxic
chemicals. Facilities within SIC Codes 20-39 (manufacturing industries) that
have more than 10 employees, and that are above weight-based reporting
thresholds are required to report TRI on-site releases and off-site transfers.
The information presented within the sector notebooks is derived from the
most recently available (1993) TRI reporting year (which then included 316
chemicals), and focuses primarily on the on-site releases reported by each
sector. Because TRI requires consistent reporting regardless of sector, it is
an excellent tool for drawing comparisons across industries.

Although this sector notebook does not present historical information
regarding TRI chemical releases, please note that in general, toxic chemical
releases reported in TRI have been declining. In fact, according to the 1993
Toxic Release Inventory Data Book, reported releases dropped by 42.7%
between 1988 and 1993. Although on-site releases have decreased, the total
amount of reported toxic waste has not declined because the amount of toxic
chemicals transferred off-site has increased. Transfers have increased from
3.7 billion pounds 1991 to 4.7 llion pounds iN1993. Better management
practices have led to increases in off-site transfers of toxic chemicals for
recycling. More detailed information can be obtained from EPA's annual
Toxics Release Inventory Public Data Release book (which is available
through the EPCRA Hotline at 1-800-535-0202), or directly from the Toxic
Release Inventory System database (for user support call 202-260-1531).

Wherever possible, the sector notebooks present TRI data as the primary
indicator of chemical release within each industrial category. TRI data
provide the type, amount and media receptor of each chemical released or
transferred. When other sources of pollutant release data have been obtained,
these data have been included to augment the TRI information.

TRI Data Limitations

The reader should keep in mind the following limitations regarding TRI data.
Within some sectors, the majority of facilities are not subject to TRI reporting
because they are not considered manufacturing industries, or because they are
below TRI reporting thresholds. Examples are the mining, dry cleaning,
printing, and transportation equipment cleaning sectors. For these sectors,
release information from other sources has been included.
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The reader should also be aware that TRI "pounds released" data presented
within the notebooks is not equivalent to a "risk" ranking for each industry.
Weighting each pound of release equally does not factor in the relative
toxicity of each chemical that is released. The Agency is in the process of
developing an approach to assign toxicological weightings to each chemical
released so that one can differentiate between pollutants with significant
differences in toxicity. As a preliminary indicator of the environmental impact

of the industry's most commonly released chemicals, the notebook briefly
summarizes the toxicological properties of the top five chemicals (by weight)
reported by each industry.

Definitions Associated With Section |V Data Tables

General Definitions

SIC Code -- is the Standard Industrial Classification (SIC) is a statistical
classification standard used for all establishment-based Federal economic
statistics. The SIC codes facilitate comparisons between facility and industry
data.

TRI Facilities -- are manufacturing facilities that have 10 or more full-time
employees and are above established chemical throughput thresholds.
Manufacturing facilities are defined as facilities in Standard Industrial
Classification primary codes 20-39. Facilities must submit estimates for all
chemicals that are on the EPA's defined list and are above throughput
thresholds.

Data Table Column Heading Definitions

The following definitions are based upon standard definitions developed by
EPA'’s Toxic Release Inventory Program. The categories below represent the
possible pollutant destinations that can be reported.

RELEASES -- are an on-site discharge of a toxic chemical to the
environment. This includes emissions to the air, discharges to bodies of
water, releases at the facility to land, as well as contained disposal into
underground injection wells.

Releases to Air (Point and Fugitive Air Emissions)- Include all air
emissions from industry activity. Point emission occur through confined air
streams as found in stacks, ducts, or pipes. Fugitive emissions include losses
from equipment leaks, or evaporative losses from impoundments, spills, or
leaks.

Releases to Water (Surface Water Discharges) encompass any releases
going directly to streams, rivers, lakes, oceans, or other bodies of water. Any
estimates for storm water runoff and non-point losses must also be included.
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Releases to Land- includes disposal of toxic chemicals in waste to on-site
landfills, land treated or incorporation into soil, siwd impoundments, #ip,
leaks, or waste piles. These activities must occur within the facility's
boundaries for inclusion in this category.

Underground Injection -- is a contained release of a fluid into a subsurface
well for the purpose of waste disposal.

TRANSFERS -- is a transfer of toxic chemicals in wastes to a facility that is
geographically or physically separate from the facility reporting under TRI.
The quantities reported represent a movement of the chemical away from the
reporting facility. Except for off-site transfers for disposal, these quantities
do not necessarily represent entry of the chemical into the environment.

Transfers to POTWs-- are wastewaters transferred through pipes or sewers
to a publicly owned treatments works (POTW). Treatment and chemical
removal depend on the chemical's nature and treatment methods used.
Chemicals not treated or destroyed by the POTW are generally released to
surface waters or lantid within the shidge.

Transfers to Recycling-- are sent off-site for the purposes of regenerating
or recovering still valuable materials. Once these chemicals have been
recycled, they may be returned to the originating facility or sold commercially.

Transfers to Energy Recovery- are wastes combusted off-site in industrial
furnaces for energy recovery. Treatment of a chemical by incineration is not
considered to be energy recovery.

Transfers to Treatment-- are wastes moved off-site for either neutralization,
incineration, biological destruction, or physical separation. In some cases, the
chemicals are not destroyed but prepared for further waste management.

Transfers to Disposal-- are wastes taken to another facility for disposal
generally as a release to land or as an injection underground.

IV.A. EPA Toxic Release Inventory for the Iron and Steel Industry

This section summarizes TRI data of facilities involved in the production of
iron and steel products who report their operations under SIC 331. These
include blast furnaces and steells, steel wire manufacture, and cold rolled
steel products but also include a small number of nonferrous operations (such
as facilities manufacturing nonferrous electrometalurgical products under SIC
3313). TheCensus of Manufactureseports 1,118 iron and steel
establishments under SIC 331. Although 381 iron and stelidadiled

TRI reports in 1993 (under SIC 3312, 3313, 3315, 3316, 3317), the 155
facilities (41 percent) classified under €12 (blast furnaces and stedlls)

are responsible for over 75 percent of reported releases and transfers. TRI
information is likely to provide a fairly different profile for the facilities not
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reporting under 3312 (non-steel producinglifees).

According to TRI data, the iron and steel industry released and transferred a
total of approximately 69million pounds of pollutants during calendar year
1993. These releases and transfers are dominated by large volumes of metal-
bearing wastes. The majority of these wastes (70 percent aniigé
pounds) are transferred off-site for recycling, typically for recovery of the
metal contentTransfersof TRI chemicals account for 86 percent of the iron

and steel industry's total TRI-reportable chemicals (6Gii®n pounds) while
releasesmake up 14 percent (85 million pounds). Metal-bearing wastes
account for approximately 80 percent of the industry's transfers and over fifty
percent of the releases.

Releases from the industry continue to decrease, while transfers increased
from 1992 to 1993. The increase in transfers is likely due to increased off-site
shipments for recovery of metals from wastes. This shift may also have
contributed to the decrease in releases. Another factor influencing an overall
downward trend since 1988 in releases and transfers is thensteel
production decrease during the 1988 to 1993 period. In addition, pollution
controlequipment and a shift to new technologies, such as continuous casting,
are responsible for significant changes in the amount and type of pollutants
released during steelmaking. Finally, the industry's efforts in pollution
preventing also play a role in driving pollutant release reductions.

Evidence of the diversity of processes at facilities reporting to TRI is found
in the fact that the most frequently reported chemical (sulfuric acid) is
reported by only 41 percent of the facilities; the sixth most frequently reported
chemical was used by just one-fourth of TRI facilities. The variability in
facilities' pollutant profile may be attributable to a number of factors. Fewer
than 30 of the facilities in the TRI database for 382 are fully integrated
plants making coke, iron, and steel products. The non-integrated facilities do
not perform one or more of the production steps and, therefore, may have
considerably different emissions profiles. Furthermore, steel making
operations with electric arc furnaces have significantly different pollutant
profiles than those making steel with basic oxygen furnaces.

Releases

The iron and steel industry releases just 14 percent of its TRI total poundage.
Of these releases, over half go to on-site land disposal, and one quarter of
releases are fugitive or point source air emissions (Exhibit 7). Manganese,
zinc, chromium, and lead account for over 90 percent of the on-site land
disposal. The industry's air releases are associated with volatilization, fume
or aerosol formation in the high temperature furnaces and byproduct
processing. Ammonia, lighter weight organics, such as methanol, acids and
metal contaminants found in the iron ore are the principal types of chemicals
released to the air. In addition to air releases of chemicals reported in TRI,
the iron and steel industry is a significant source of particulates, carbon
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monoxide, nitrogen oxides and sulfur compounds due to combustion.
Ammonia releases account for the largest part of the fugitive releases
(approximately 42 percent) and 1,1,1-trichloroethane, hydrochloric acid, zinc
compounds, and trichloroethylene each contribute another 4 - 5 percent.
Underground injection (principally of hydrochloric acid) makes up about 14
percent of the releases reported by the industry.

Transfers

Eighty percent of transfers reported by SIC 331 industries are sent off-site for
recycling. Zinc, manganese, chromium, copper, nickel, and lead are the six
metals transferred by the greatest number of facilities (Exhibit 8).

Acids used during steel finishing, such as hydrochloric, sulfuric, nitric, and
phosphoric acids, account for another 17 percent of transfers. These acids are
most often sent off-site for recycling or for treatment. Hydrochloric acids are
also managed by on-site underground injection. The next class of chemicals
of significant volume in TRI are solvents and lightweight carbon byproducts,
including: 1,1, 1-trichloroethane, trichloroethylene, phenol, xylene, methanol,
and toluene. These solvents are primarily released as fugitive air emissions,
but also from point sources. A small percentage of these solvents are
transferred off-site for recycling.

Chemicals sent off-site for disposal (primarily zinc, sulfuric acid, manganese,
and ammonium sulfate) account for another 10 percent of transfers. Only
approximately 7 percent of chemicals transferred off-site go to treatment.
These chemicals are primarily hydrochloric acid, sulfuric acid, and nitric acid.
Only about one percent of transfers by weight are POTW discharges (mainly
sulfuric acid). Another one percent of transfers are sent for energy recovery
(with hydrochloric acid as the most significant contributor).
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Exhibit 7: Releases for Iron and Steel Facilities (SIC 331) in TRI, by Number of Facilities Reporting
(1993 Releases reported in pounds/year)

# REPORTING FUGITIVE POINT WATER UNDERGROUND LAND TOTAL AVG. RELEASE
CHEMICAL NAME CHEMICAL AIR AIR DISCHARGES INJECTION _ DISPOSAL RELEASES PER FACILITY
SULFURIC ACID 157 385,882 321,639 27,700 0 4,705 739,926 4,713
MANGANESE COMPOUNDS 110 472,855 808,182 145,595 4,800 21,252,405 22,683,837 206,2
CHROMIUM COMPOUNDS 108 19,821 87,971 53,107 4,800 1,953,629 2,119,328 1p.62
ZINC COMPOUNDS 108 596,037 874,585 121,804 250 13,497,412 15,090,088 199.,7
HYDROCHLORIC ACID 102 612,814 1,469,636 25 11,726,300 744 13,809,519 135387
CHROMIUM 95 10,858 24,926 4,432 0 415,839 456,055 4,801
MANGANESE 94 38,655 42,782 79,069 0 791,189 951,695 10f124
NICKEL COMPOUNDS 86 9,030 12,107 11,007 1,100 654,514 687,758 7,991
NICKEL 83 10,505 19,817 9,490 3,200 126,359 169,371 2,p41
NITRIC ACID 66 96,647 487,887 39 0 44,730 629,303 9,585
LEAD 61 34,634 107,468 17,088 0 126,479 285,669 4,683
LEAD COMPOUNDS 61 55,593 76,024 11,559 0 1,087,501 1,230,677 24,17
AMMONIA 59 5,162,886 1,012,664 4,836,185 860,000 6,479 11,878,214 201,32
PHOSPHORIC ACID 56 78,666 7,672 260 0 142,814 229,412 4,09y
COPPER COMPOUNDS 51 10,474 81,731 8,918 1,100 1,518,033 1,620,256 31,7
COPPER 36 17,281 4,902 3,237 0 16,320 41,740 1]159
ZINC (FUME OR DUST) 36 328,089 322,975 58,831 0 3,571,000 4,280,895 118,91
XYLENE (MIXED ISOMERS) 32 172,712 76,091 510 0 274 249,587 7,400
HYDROGEN FLUORIDE 30 96,276 133,328 19 0 20,789 250,412 8347
TOLUENE 30 222,938 408,507 513 0 328 632,286 21,976
NAPHTHALENE 26 98,890 35,809 1,830 15,000 300 151,829 5,840
BENZENE 24 482,755 347,643 911 7,000 600 838,909 34955
CYANIDE COMPOUNDS 24 14,928 91,928 72,033 41,000 909 220,798 9}20¢
CHLORINE 23 16,510 6,409 48,910 0 0 71,829 3,123
ETHYLENE GLYCOL 21 52,505 255 99,306 0 6,950 159,016 7,972
ETHYLENE 20 196,170 771,732 0 0 0 967,902 48,995
BARIUM COMPOUNDS 19 847 1,260 12,523 0 140,857 155,487 8,|L84
1,1,1-TRICHLOROETHANE 19 1,84,793 160,942 0 0 0 1,345,735 70,828
ANTHRACENE 17 3,830 11,636 9 0 0 15,475 9]0
PHENOL 16 101,903 77,677 30,445 76,000 23,817 309,842 19,364
ALUMINUM (FUME OR DUST) 15 5,536 56,575 22,522 0 210,064 294,697 19,p46
PROPYLENE 15 28,149 81,649 0 0 0 109,798 7,320
METHANOL 14 487,709 18 0 0 35 487,762 34,840
DIBENZOFURAN 13 2,571 29 0 0 0 2,600 2qo
MOLYBDENUM TRIOXIDE 13 923 852 1,860 0 6,450 10,085 716
ETHYLBENZENE 12 13,504 3,803 250 0 0 17,557 1,463
TRICHLOROETHYLENE 12 572,277 484,600 5 0 0 1,056,882 88,074
AMMONIUM SULFATE(SOLUTION) 10 5 0 5,693 0 0 5,698 57|
CADMIUM COMPOUNDS 10 904 1,391 5 0 0 2,300 230
STYRENE 10 4,724 636 5 0 7 5,372 5%7
COBALT 9 419 684 3,709 0 760 5,572 619
GLYCOL ETHERS 8 76,065 268,798 0 0 0 344,863 43,108
DICHLOROMETHANE 7 133,725 264,215 0 0 0 397,940 56,949
COBALT COMPOUNDS 6 18 781 535 0 3,100 4,434 7B9
CRESOL (MIXED ISOMERS) 6 6,341 1,801 259 0 8,401 1,400
QUINOILINE 6 379 1.801 5 0 (0] 2,185 3
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Exhibit 7 (cont.): Releases for Iron and Steel Facilities (SIC 331) in TRI, by Number of Facilities Reporting
(1993 Releases reported in pounds/year)

# REPORTING FUGITIVE POINT WATER UNDERGROUND LAND TOTAL AVG. RELEASE
CHEMICAL NAME CHEMICAL AIR AIR __ DISCHARGES INJECTION DISPOSAL RELEASES PER FACILITY
QUINOLINE 6 2,185 379 1,801 5 0 2,185 3¢4
1,2,4-TRIMETHYLBENZENE 6 9,730 434 0 0 0 10,164 1,6p4
ANTIMONY COMPOUNDS 5 1,715 110 635 0 1,052 3,512 702
BIPHENYL 5 202 1 0 0 0 203 4
ANTIMONY 4 803 650 5,515 0 1,300 8,260 2,067
TETRACHLOROETHYLENE 4 34,498 10,800 0 0 0 45,290 11,3425
ACETONE 3 340,285 0 0 0 0 340,285 113,4p8
BARIUM 3 373 996 4,416 0 117,264 123,049 41,016
CADMIUM 3 24 388 0 0 0 412 13}
SEC-BUTYL ALCOHOL 3 56,794 10,650 250 0 0 67,694 22,465
VANADIUM (FUME OR DUST) 3 4,180 700 3,200 0 22,000 30,080 10,927
CALCIUM CYANAMIDE 2 0 0 0 0 0 0 0
CARBON DISULFIDE 2 1,638 250 0 0 0 1,888 944
DIETHANOLAMINE 2 1,900 0 25,000 0 0 26,900 13,430
HYDROGEN CYANIDE 2 5 10 0 0 0 15
METHYL ETHYLKETONE 2 3,700 51,400 0 0 0 55,100 27,5%0
N-BUTYL ALCOHOL 2 250 27,807 0 0 0 28,057 14,039
SILVER 2 5 0 0 0 0 5 3
THIOUREA 2 250 0 767 0 0 1,017 500
ALUMINUM OXIDE(FIBROUS 1 250 0 0 0 0 250 25
ARSENIC 1 15 15 0 0 0 30 3p
BROMOTRIFLUOROMETHANE 1 250 0 0 0 0 250 250
BUTYL BENZYL PHTHALATE 1 0 0 0 0 0 0 0
CARBONYL SULFIDE 1 250 0 0 0 0 250 25p
METHYL ISOBUTYL KETONE 1 170 0 0 0 0 170 17p
POLYCHLORINATED BIPHENYLS 1 0 0 0 0 0 0
PYRIDINE 1 750 16,000 0 8,200 0 24,950 24,950
SELENIUM COMPOUNDS 1 0 0 0 0 0 0 D
1,3-BUTADIENE 1 250 0 0 0 0 250 25p
2.4-DIMETHYLPHENOL 1 250 0 0 0 0 250 25D
TOTAL 381 12377570 9,174,029 D.729.,986 12,748 750 45,767,008 85,707,343 85 197
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Exhibit 8: Transfers for Iron and Steel Facilities in TRI, by Number of Facilities Reporting
(1993 Transfers reported in pounds/year)

# REPORTING POTW ENERGY TOTAL AVG. TRANSFER
CHEMICAL NAME CHEMICAL DISCHARGES DISPOSAL  RECYCLING  TREATMENT RECOVERY TRANSFERS PER FACILITY
SULFURIC ACID 157 7192,127 11,060,393 15,416,092 6,533,083 0 40,295,552 256,66
MANGANESE COMPOUNDS 110 1,498 2,500,170 25,091,810 514,579 0 28,108,057 295,57
CHROMIUM COMPOUNDS 108 1,353 1,394,134 25,225,915 312,628 1,059 26,935,089 249,39
ZINC COMPOUNDS 108 8,611 34,813,453 157,386,808 5,021,396 3,100 197,233,368 1,826,2
HYDROCHLORIC ACID 102 217,138 395,161 32,888,151 23,981,197 8,497,000 65,978,647 646,84
CHROMIUM 95 2,289 1,010,326 32,865,366 36,816 750 33,915,547 357,004
MANGANESE 94 2,461 4,442,385 39,076,967 40,744 0 43,562,557 463,431
NICKEL COMPOUNDS 86 4,678 381,519 8,831,918 121,984 0 9,340,099 108,604
NICKEL 83 2,091 455,271 13,271,504 57,207 0 13,786,073 166,097
NITRIC ACID 66 51,087 1616,149 54,046 3,073,168 0 4,794,450 72,943
LEAD 61 2,242 515,410 7,382,111 151,145 27 8,050,935 1314983
LEAD COMPOUNDS 61 957 682,835 13,703,747 152,866 0 14,540,405 238,361
AMMONIA 59 488,144 53,077 0 5,650 2,700 549,821 9,419
PHOSPHORIC ACID 56 9 90,626 18,000 19,549 0 128,184 2,284
COPPER COMPOUNDS 51 1,930 99,140 998,167 35,473 0 1,134,710 2,24
COPPER 36 746 63,934 5,598,545 7,123 0 5,670,348 157,510
ZINC (FUME OR DUST) 36 958 669,220 60,234,732 199,821 0 61,104,731 1,69f,35
XYLENE(MIXED ISOMERS) 32 308 600 7,360 828 23,816 32,912 1,029
HYDROGEN FLUORIDE 30 28,300 387,574 15,046 827,889 0 1,258,809 41,960
TOLUENE 30 360 650 1,760 7,747 7,897 18,414 414
NAPHTHALENE 26 1,578 24,300 0 3,561 900 30,339 1,167
BENZENE 24 1,574 1,800 469 4,477 1,800 10,120 122
CYANIDE COMPOUNDS 24 29,753 3,184 0 13,238 0 46,175 1,924
CHLORINE 23 1,310 250 92,563 0 0 94,123 4,Jo2
ETHYLENE GLYCOL 21 250 16,984 279,247 25,000 57,550 379,031 18]049
ETHYLENE 20 0 0 0 0 0 0 d
BARIUM COMPOUNDS 19 0 132,219 68,028 0 0 200,247 10,%$39
1,1,1-TRICHLOROETHANE 19 0 2,000 165,861 33,988 79,528 281,377 14,409
ANTHRACENE 17 0 4,200 0 2 0 4,202 247
PHENOL 16 359,945 1,176 0 108,247 6,464 475,832 291740
ALUMINUM(FUME OR DUST) 15 5 125,775 47,675,040 0 0 47,800,820 3,1864721
PROPYLENE 15 0 0 0 0 0 0 D
METHANOL 14 720 0 0 0 0 720 51
DIBENZOFURAN 13 0 2,690 0 0 0 2,690 247
MOLYBDENUM TRIOXIDE 13 0 750 139,341 0 0 140,091 10,7y6
ETHYLBENZENE 12 0 325 760 250 1,502 2,837 2p6
TRICHLOROETHYLENE 12 0 38,556 76,036 53,726 24,191 192,509 16,043
AMMONIUM 10 0 2,000,000 0 0 0 2,000,000 200,090
CADMIUM COMPOUNDS 10 0 0 194,474 1,369 0 195,843 19,984
STYRENE 10 5 322 0 0 0 327 3P
COBALT 9 0 40,026 830,040 7 0 870,073 96,975
GLYCOL ETHERS 8 0 0 0 1,273 26,000 27,273 3,409
DICHLOROMETHANE 7 0 0 8,229 8,200 750 17,179 2,4p4
COBALT COMPOUNDS 6 255 444 75,378 1,355 0 77,432 12,p05
CRESOL(MIXED ISOMERS) 6 5 5 0 501 2,107 2,618 6
QUINOILINE 6 o) 510 0 0 0 515 8
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The TRI database contains a detailed compilation of self-reported, facility-
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specific chemical releases. The top reporting facilities for this sector based on
pounds released are listed below. Facilities that have reportethergyC

codes covered under this notebook appear on the first list. The second list
contains additional facilities that have reported the SIC code covered within
this report, anadne or more SIC codes that are not within the scope of this
notebook. Therefore, the second list includes facilities that conduct multiple
operations - some that are under the scope of this notebook, and some that
are not. Currently, the facility-level data do not allow pollutant releases to be
broken apart by industrial process.

Exhibit 9: Top 10 TRI Releasing Iron and Steel Facilitie3
Total TRI
Releases in
Rank Facility Pounds
1 Elkem Metals Co- Marietta, OH 18,604,572
2 Northwestern Steel & Wire Co. - Sterling, IL 14,274,57(
3 Granite City Steel - Granite City, IL 5,156,149
4 Midwest Steel Div. Midwest Steel Div. - Portage, IN 4,735,000
5 AK Steel Corp. Middletown Works - Middletown, O 4,189,05(
6 Bethlehem Steel Corp. Burns Harbor Div. - Burns 3,899,470
Harbor, IN
7 Wheeling-Pittsburgh Steel Corp Mingo Junction Plant 3,089,795
- Mingo Junction, OH
8 USS Gary Works - Gary, IN 2,403,3421
9 LTV Steel Co. Inc. Cleveland Works - Cleveland, OH 1,985,13]"
10 Gulf States Steel Inc. - Gadsden, AL 1,959,707"
Source: U.S. EPAoxic Release Inventory Databad®93.
" This is an Electrometallurgical Products facility (SIC 3313), not a steel mill.

2Being included on this list does not mean that the release is associated with non-compliance with environmental
laws.
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Exhibit 10: Top 10 TRI Releasing Facilities Reporting SIC 331 Operations®
SIC Codes Total TRI
Reported Releases in

Rank |in TRI Facility Pounds

1 3313 Elkem Metals Co” - Marietta, OH 18,604,572

2 3312, 3315 | Northwestern Steel & Wire Co. - Sterling, IL 14,274,570

3 3312, 3274 Inland Steel Co. - East Chicago, IN 10,618|719

4 3313, 2819 Kerr-McGee Chemical Corp. Electrolytic Plant - 5,446,555

Hamilton, MS

5 3312 Granite City Steel - Granite City, IL 5,156,148

6 3316 Midwest Steel Div. Midwest Steel Div. - Portage, IN 4,735,000

7 3312 AK Steel Corp. Middletown Works - Middletown, OH 4,189,050

8 3312 Bethlehem Steel Corp. Burns Harbor Div. - Burns 3,899,470

Harbor, IN
9 3312 Wheeling-Pittsburgh Steel Corp Mingo Junction Plant - 3,089,795
Mingo Junction, OH
10 3312 USS Gary Works - Gary, IN 2,403,348
Source: U.S. EPAoxic Release Inventory Databad®93.
" This is an Electrometallurgical Products facility (SIC 3313), not a steel mill.

IV.B. Summary of Selected Chemicals Released

The following is a synopsis of current scientific toxicity and fate information

for the top chemicals (by weight) that facilities within this sector self-reported
as released to the environment based upon 1993 TRI data. Because this
section is based upon self-reported release data, it does not attempt to provide
information on management practices employed by the sector to reduce the
release of these chemicals. Information regarding pollutant release reduction
over time may be available from EPA’s TRI and 33/50 programs, or directly
from the industrial trade associations that are listed in Section IX of this
document. Since these descriptions are cursory, please consult the sources
referenced below for a more detailed description of both the chemicals
described in this section, and the chemicals that appear on the full list of TRI
chemicals appearing in Section IV.A.

®Being included on this list does not mean that the release is associated with non-compliance with environmental
laws.
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The brief descriptions provided below were taken from1883 Toxics
Release Inventory Public Data Reled&PA, 1994), and the Hazardous
Substances Data Bank (HSDB), accessed via TOXNET. TOXNET is a
computer system run by the National Library of Medicine. It includes a
number of toxicological databases managed by EPA, the National Cancer
Institute, and the National Institute for Occupational Safety and Health.
HSDB contains chemical-specific information on manufacturing and use,
chemical and physical properties, safety and handling, toxicity and biomedical
effects, pharmacology, environmental fate and exposure potential, exposure
standards and regulations, monitoring and analysis methods, and additional
references. The information contained below is based upon exposure
assumptions that have been conducted using standard scientific procedures.
The effects listed below must be taken in context of these exposure
assumptions that are more fully explained within the full chemical profiles in
HSDB. For more information on TOXNET, contact the TOXNET help line

at 1-800-231-3766.

Ammonia (CAS: 7664-41-7)

Sources. In cokemaking, ammonia is produced by the decomposition of the
nitrogen-containing compounds which takes place during the secondary
thermal reaction (at temperatures greater tharfGOQ296F)). The
ammonia formed during coking exists in both the water and gas that form part
of the volatile products. The recovery of this ammonia can be accomplished
by several different processes where the by-product ammonium sulfate is
formed by the reaction between the ammonia and sulfuri¢acid.

Toxicity. Anhydrous ammonia is irritating to the skin, eyes, nose, throat, and
upper respiratory system.

Ecologically, ammonia is a source of nitrogen (an essential element for aquatic
plant growth), and may therefore contribute to eutrophication of standing or
slow-moving surface water, particularly in nitrogenited waters such as the
Chesapeake Bay. In addition, aqueous ammonia is moderately toxic to aquatic
organisms.

Carcinogenicity. There is currently no evidence to suggest that this chemical
iS carcinogenic.

¢ Databases included inOXNET are: CCRIS (Chemical Carcinogenesis Research Information System), DART
(Developmental and Reproductive Toxicity Database), DBIR (Directory of Biotechnology Information Resources),
EMICBACK (Environmental Mutagen Information Center Backfile), GENE-TOX (Genetic Toxicology), HSDB
(Hazardous Substances Data Bank), IRIS (Integrated Risk Information System), RTECS (Registry of Toxic Effects
of Chemical Substances), and TRI (Toxic Chemical Release Inventory).
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Environmental Fate. Ammonia combines with sulfate ions in the
atmosphere and is washed out by rainfall, resulting in rapid return of ammonia
to the soil and surface waters.

Ammonia is a central compound in the environmental cycling of nitrogen.
Ammonia in lakes, rivers, and streams is converted to nitrate.

Physical Properties. Ammonia is a corrosive and severely irritating gas with
a pungent odor.

Hydrochloric Acid(CAS: 7647-01-1)

Sources. During hot rolling, a hard black iron oxide is formed on the surface
of the steel. This "scale" is removed chemically in the pickling process which
commonly uses hydrochloric acitt.

Toxicity. Hydrochloric acid is primarily a concern in its aerosol form. Acid
aerosols have been implicated in causing and exacerbating a variety of
respiratory ailments. Dermal exposure and ingestion of highly concentrated
hydrochloric acid can result in corrosivity.

Ecologically, accidental releases of solution forms of hydrochloric acid may
adversely affect aquatic life by including a transient lowering of the pH (i.e.,
increasing the acidity) of surface waters.

Carcinogenicity. There is currently no evidence to suggest that this chemical
iS carcinogenic.

Environmental Fate. Releases of hydrochloric acid to surface waters and
soils will be neutralized to an extent due to the buffering capacities of both
systems. The extent of these reactioitisdepend on the characteristics of
the specific environment.

Physical Properties. Concentrated hydrochloric acid is highly corrosive.
Manganese and Manganese Compoy@hS: 7439-96-5; 20-12-2)

Sources.Manganese is found in the iron charge and is used as an addition
agent added to alloy steel to obtain desired properties in the final product. In
carbon steel, manganese is used to combine with sulfur to improve the
ductility of the steel. An alloy steel with manganese is used for applications
involving relatively small sections which are subject to severe service

conditions, or in larger sections where the weight saving derived from the
higher strength of the alloy steels is nee@ted.

Toxicity. There is currently no evidence that human exposure to manganese
at levels commonly observed in ambient atmosphere results in adverse health
effects. However, recent EPA review of the fuel additive MMT
(methylcyclopentadienyl manganese tricarbonyl) concluded that use of MMT
in gasoline could lead to ambient exposures to manganese at a level sufficient
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to cause adverse neurological effects in humans.

Chronic manganese poisoning bears some similarity to chronic lead poisoning.
Occurring via inhalation of manganese dust or fumes, it primarily involves the
central nervous system. Early symptoms include languor, speech
disturbances, sleepiness, and cramping and weakness in legs. A stolid mask-
like appearance of face, emotional disturbances such as absolute detachment
broken by uncontrollable laughter, euphoria, and a spastic gait with a
tendency to fall while walking are seen in more advanced cases. Chronic
manganese poisoning is reversible if treated early and exposure stopped.
Populations at greatest risk of manganese toxicity are the very young and
those with iron deficiencies.

Ecologically, although manganese is an essential nutrient for both plants and
animals, in excessive concentrations manganese inhibits plant growth.

Carcinogenicity. There is currently no evidence to suggest that this chemical
iS carcinogenic.

Environmental Fate. Manganese is an essential nutrient for plants and
animals. As such, manganese accumulates in the top layers of soil or surface
water sediments and cycles between the soil and living organisms. It occurs
mainly as a solid under environmental conditions, though may also be
transported in the atmosphere as a vapor or dust.

1,1,1-Trichloroethan€CAS: 71-55-6)

Sources.Used for surface cleaning of steel prior to coating.

Toxicity. Repeated contact of 1,1,1-trichloroethane (TCE) with skin may
cause serious skin cracking and infection. Vapors cause a slight smarting of
the eyes or respiratory system if present in high concentrations.

Exposure to high concentrations of TCE causes reversible mild liver and
kidney dysfunction, central nervous system depression, gait disturbances,
stupor, coma, respiratory depression, and even death. Exposure to lower
concentrations of TCE leads to light-headedness, throat irritation, headache,
disequilibrium, impaired coordination, drowsiness, convulsions and mild
changes in perception.

Carcinogenicity. There is currently no evidence to suggest that this chemical
iS carcinogenic.

Environmental Fate. Releases of TCE to surface water or laibahmost
entirely volatilize. Releases to air may be transported long distances and may
partially return to earth in rain. In the lower atmosphere, TCE degrades very
slowly by photooxidation and slowly diffuses to the upper atmosphere where
photodegradation is rapid.
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Any TCE that does not evaporate from soils leaches to groundwater.
Degradation in soils and water is slow. TCE does not hydrolyze in water, nor
does it significantly bioconcentrate in aquatic organisms.

Zinc and Zinc Compound€AS: 7440-66-6; 20-19-9)

Sources.To protect steel from rusting, it is coated with a material that will
protect it from moisture and air. In the galvanizing process, steel is coated
with zinc?

Toxicity. Zinc is a nutritional trace element; toxicity from ingestion is low.
Severe exposure to zinc might give rise to gastritis with vomiting due to
swallowing of zinc dusts. Short-term exposure to very high levels of zinc is
linked to lethargy, dizziness, nausea, fever, diarrhea, and reversible pancreatic
and neurological damage. Long-term zinc poisoning causes irritability,
muscular stiffness and pain, loss of appetite, and nausea.

Zinc chloride fumes cause injury to mucous membranes and to the skin.
Ingestion of soluble zinc salts may cause nausea, vomiting, and purging.

Carcinogenicity. There is currently no evidence to suggest that this chemical
iS carcinogenic.

Environmental Fate. Significant zinc contamination of soil is only seen in
the vicinity of industrial point sources. Zinc is a relatively stable soft metal,
though burns in air. Zinc bioconcentrates in aquatic organisms.

IV.C. Other Data Sources

The toxic chemical release data obtained from TRI captures the vast majority
of facilities in the iron and steel industry. It also allows for a comparison
across years and industry sectors. Reported chemicals are limited however to
the 316 reported chemicals. Most of the hydrocarbon emissions fromiron and
steel facilities are not captured by TRI.The EPA Office of Air Quality
Planning and Standards has compiled air pollutant emission factors for
determining the total air emissions of priority pollutants (e.g., total
hydrocarbons, SOx, NOx, CO, patrticulates, etc.) from many iron and steel
manufacturing sources.

The Aerometric Information Retrieval System (AIRS) contains a wide range
of information related to stationary sources of air pollution, including the
emissions of a number of air pollutants which may be of concern within a
particular industry. With the exception of volatile organic compounds
(VOCs), there is little overlap with the TRI chemicals reported above. Exhibit
11 summarizes annual releases (from the industries for which a Sector
Notebook Profile was prepared) of carbon monoxide (CO), nitrogen dioxide
(NO,), particulate matter of 10 microns or less (PM10), total particulates
(PT), sulfur dioxide (S¢), and volatile organic compounds (VOCs). With 1.5
million short tons/year of carbon monoxide, the iron and steel industry
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emissions are estimated as more than twice as much as the next largest
releasing industry, pulp and paper. Of the eighteen industries listed, the iron
and steel industry also ranks as one of the top five releasers JpPNKDO,

PT, and SQ Carbon monoxide releases occur during ironmaking (in the
burning of coke, CO produced reduces iron oxide ore), and during
steelmaking (in either the basic oxygen furnace or the electric arc furnace).
Nitrogen dioxide is generated during steelmaking. Particulate matter may be
emitted from the cokemaking (particularly in quenching operations),
ironmaking, basic oxygen furnace (as oxides of iron that are emitted as sub-
micron dust), or from the electric arc furnace (as metal dust containing iron
particulate, zinc, and other materials associated with the scrap). Sulfur
dioxide can be released in ironmaking or sintering.
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Exhibit 11: Pollutant Releases (short tons/year)
Industry Sector CO NG, PM,, PT SO VOC
U.S. Total 97,208,00p 23,402,0p0 45,489,p00 7,836,000 21,888,000 23,3{12,000
Metal Mining 5,391 28,588 39,349 140,0p2 84,222 1{p83
Nonmetal Mining 4,524 28,804 59,305 167,948 24,1129 :I||736
Lumber and Wood 123,756 42,658 14,135 63,7p1 9,419 41 |423
Production
Furniture and Fixtures 2,049 2,981 2,165 3,178 1/606 5H,426
Pulp and Paper 624,291 394,448 35,b79 113]571 541,002 H6,875
Printing 8,463 4,91% 39P 1,031 1,7p8 101,537
Inorganic Chemicals 166,147 103,975 4,107 39)062 184,189 8p,091
Organic Chemicals 146,947 236,926 26,493 441860 133,459 2(1,888
Petroleum Refining 419,311 380,6p1 18,187 36B77 644,155 34P,058
Rubber and Misc. Plastics 2,0po 11,914 2,407 5{355 29,364 140,741
Stone, Clay and Concrete 58,343 338,482 741623 171,853 339,216 B0,262
Iron and Steel 1,518,647 138,985 42,368 83,417 238,p68 84,292
Nonferrous Metals 448,798 55,658 20,474 22,90 373,007 y.375
Fabricated Metals 3,891 16,4p4 1,185 3,136 4019 10“,186
Computer and Office 24 0 0 0 o H
Equipment
Electronics and Other 367 1,129 20] 298 453 4,8“54
Electrical EQuipment and
Components
Motor Vehicles, Bodies, 35,303 23,721 2,40p 12,8%3 25,462 101Jp75
Parts and Accessories
Dry Cleaning 101 179 B 2B 192 7,310
Source: U.S. EPA Office of Air and Radiation, AIRS Database, May 1995. ||
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IV.D. Comparison of Toxic Release Inventory Between Selected Industries

The following information is presented as a comparison of pollutant release
and transfer data across industrial categories. It is provided to give a general
sense as to the relative scale of releases and transfers within each sector
profiled under this project. Please note that the following figure and table do
not contain releases and transfers for industrial categories that are not
included in this project, and thus cannot be used to draw conclusions
regarding the total release and transfer amounts that are reported to TRI.
Similar information is available within the annual TRI Public Data Release
Book.

Exhibit 12 is a graphical representation of a summary of the 1993 TRI data for
the iron and steel industry and the other sectors profiled in separate
notebooks. The bar graph presents the total TRI releases and total transfers
on the left axis and the triangular points show the average releases per facility
on the right axis. Industry sectors are presented in the order of increasing
total TRI releases. The graph is based on the data shown in Exhibit 13 and
is meant to facilitate comparisons between the relative amounts of releases,
transfers, and releases per facility both within and between these sectors. The
reader should note, however, that differences in the proportion of facilities
captured by TRI exist between industry sectors. This can be a factor of poor
SIC matching and relative differences in the number of facilities reporting to
TRI from the various sectors. In the case of the iron and steel industry, the
1993 TRI data presented here covers 38ilties. These facilities listed SIC

331 (Steel Works, Blast Fuanes, and Rlng and Finishing Mills) as a
primary SIC code.
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Exhibit 12: Summary of 1993 TRI Data:
Releases and Transfers by Industry
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- Total Releases

|:| Total Transfers

¥ Avg. Releases/Facility

SIC Industry Sector SIC Industry Sector SIC Industry Sector

Range Range Range

36 Electronic Equipment and | 2911 Petroleum Refining 286 Organic Chemical Mfg.
Components

24 Lumber and Wood Products 34 Fabricated Metals 26 Pulp and Paper

32 Stone, Clay, and Concrete 371 Motor Vehicles, Bodigs281 Inorganic Chemical Mfg.

Parts, and Accessories

27 Printing 331 Iron and Steel 333,334 Nonferrous Metals

25 Wood Furniture and 30 Rubber and Misc. Plastids
Fixtures
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Exhibit 13: Toxics Release Inventory Data for Selected Industries

G66T Jaqualdas
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1993 TRI Releases 1993 TRI Transfers
Average
Total Average Total Average Total Releases+
Releases | Releases per]| Transfers | Transfers per Releases + || Transfers per
SIC # TRI (million Ibs.) Facility (million Facility Transfers Facility
Industry Sector Range Facilities (pounds) Ibs.) (pounds) (million Ibs.) (pounds)
Stone, Clay, and Concrete B2 34 46.6 42]p00 2.2 4,000 28.8 46,000
Lumber and Wood Products 4 491 B.4 17 900 3.5 7“000 11.9 2‘"4,000
Furniture and Fixtures b 33 42.2 135,1(00 4.2 13"000 16.4 14&,000
Printing 2711-278} 3iB 36l5 115,0bo 1p.2 32000 He.7 141000
Electronic Equip. and 36|| 40€ﬂ 6.1 17,00“) 47]1 116,00 5|t.7 133,“300
Components
Rubber and Misc. Plastics Iio 1,H79 118.4 75|p00 45 ZSH,OOO “63.4 1“4,000
Motor Vehicles, Bodies, Parts, 371|| BOﬂ 79.8 130,0dp 1445 239,40 231.8 369"000
and Accessories
Pulp and Paper 2611-26H§1 :HOQ 149.7 549|000 48.4 15]§,000 018.1 7")6,000
Inorganic Chem. Mfg. 2812-281l9 g5 17b.6 324 )00 70 124000 49.7 440,000
Petroleum Refining 2011 16 64.3 412 doo 4175 2,676}000 81.9 3,04(8,000
Fabricated Metals dltl 2,3"53 72 30,(“00 195.7 83000 67.7 12"3,000
Iron and Steel 33]" 38H 85.B 225,0(HO 609.5 1,600,“00 6H5.3 1,82‘H,000
Nonferrous Metals 333, 3:H4 2")8 18p.5 877,H)00 D8.2 47ﬂ,000 HZ80.7 1,3“9,000
Organic Chemical Mfg. 2861—28419 4“17 15]L.6 364!)00 2B6.7 684,000 u138.4 l,OHSZ,OOO
Metal Mining 1d| Industry sector not subject to TRI reporting.
Nonmetal Mining 14" Industry sector not subject to TRI reporting.
Dry Cleaning 721H Industry sector not subject to TRI reporting.
Source: U.S. EPA, Toxics Release Inventory Database, 1993.

Ansnpuj [991S pue uol|



Sector Notebook Project Iron and Steel Industry

V. POLLUTION PREVENTION OPPORTUNITIES

The best way to reduce pollution is to prevent it in the first place. Some

companies have creatively implemented pollution prevention techniques that
improve efficiency and increase profits while at the same time minimizing

environmental impacts. This can be done in many ways such as reducing
material inputs, re-engineering processes to reuse by-products, improving
management practices, and employing substitution of toxic chemicals. Some
smaller facilities are able to actually get below regulatory thresholds just by
reducing pollutant releases through aggressive pollution prevention policies.

In order to encourage these approaches, this section provides both general
and company-specific descriptions of some pollution prevention advances that
have been implemented within the iron and steel industry. While the list is not
exhaustive, it does provide core information that can be used as the starting
point for facilities interested in beginning their own pollution prevention
projects. This section provides summary information from activities that may
be, or are being implemented by this sector. When possible, information is
provided that gives the context in which the technique can be effectively used.
Please note that the activities described in this section do not necessarily apply
to all facilities that fall within this sector. Facility-specific conditions must be
carefully considered when pollution prevention options are evaluated, and the
full impacts of the change must examine how each option affects air, land and
water pollutant releases.

Most of the pollution prevention activities in the iron and steel industry have
concentrated on reducing cokemaking emissions, Electric Arc Furnace (EAF)
dust, and spent acids used in finishing operations. Due to the complexity,
size, and age of the equipment used in steel manufacturing, projects that have
the highest pollution prevention potential often require significant capital
investments. This section describes pollution prevention opportunities for
each ofthe three focus areas (cokemaking, EAF dust, and finishing acids), and
then lists some general pollution prevention opportunities that have been
identified by the iron and steel industry.

Cokemaking

The cokemaking process is seen by industry experts as one of the steel
industry's areas of greatest environmental concern, with coke oven air
emissions and quenching waste water as the major problems. In response to
expanding regulatory constraints, including the Clean Air Act National
Emission Standards for coke ovens completed in 1993, U.S. steelmakers are
turning to new technologies to decrease the sources of pollution from, and
their reliance on, coke. Pollution prevention in cokemaking has focused on
two areas: reducing coke oven emissions and developing cokeless ironmaking
techniques. Although these processes have not yet been widely demonstrated
on a commercial scale, they may provide significant benefits for the integrated
segment of the industry in the form of substantially lower air emissions and
wastewater discharges than current operations.
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Eliminating Coke with Cokeless Technologies

Cokeless technologies substitute coal for coke in the blast furtiateatng

the need for cokemaking. Such technologies have enormous potential to
reduce pollution generated during the steelmaking process. The capital
investment required is also significant. Some of the cokeless technologies in
use or under development include:

* The Japanese Direct Iron Ore Smelting (DIOS) proceBRsis process
produces molten iron directly with coal and sinter feed ore. A 500 ton per
day pilot plant was started up in October, 1993 and the designed production
rates were attained as a short term average. During 1995, the data generated
will be used to determine economic feasibility on a commercial scale.

* Hismelt processA plant using the HIlsmelt process for molten iron
production, developed by Hismelt Corporation of Australia, was started up
in late 1993. The process, using ore fines and coal, has achieved a production
rate of 8 tons per hour using ore directly in the smelter. Developers anticipate
reaching the production goal of 14 tons per hour. During 1995, the data
generated will be used to determine economic feasibility on commercial scale.
If commercial feasibility is realized, Midrex is expected to become the U.S.
engineering licensee of the Hismelt process.

» Corex processlhe Corex or Cipcor process has integral coal desulfurizing,
is amenable to a variety of coal types, and generates electrical power in excess
of that required by an iron and steel mill which can be sold to local power
grids. A Corex plant is in operation in South Africa, and other plants are
expected to be operational in the next two years in South Korea and India.

Reducing Coke Oven Emissions

Several technologies are available or are under development to reduce the
emissions from coke ovens. Typically, these technologies reduce the quantity
of coke needed by changing the method by which coke is added to the blast
furnace or by substituting a portion of the coke with other fuels. The
reduction in the amount of coke produced proportionally reduces the coking
emissions. Some of the most prevalent or promising coke reduction
technologies include:

* Pulverized coal injectionThis technology substitutes pulverized coal for

a portion of the coke in the blast furnace. Use of pulverized coal injection can
replace about 25 to 40 percent of coke in the blast furnace, substantially
reducing emissions associated with cokemaking operations. This reduction
ultimately depends on the fuel injection rate applied to the blast furnaces
which will, in turn be dictated by the aging of existing coking facilities, fuel
costs, oxygen availability, capital requirements for fuel injection, and available
hot blast temperature.

* Non-recovery coke batteryAs opposed to the by-product recovery coke
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plant, the non-recovery coke battery is designed to allow combustion of the
gasses from the coking process, thus consuming the by-products that are
typically recovered. The process results in lower air emissions and substantial
reductions in coking process wastewater discharges.

» The Davy Still Autoprocesdn this pre-combustion cleaning process for
coke ovens, coke oven battery process water is utilized to strip ammonia and
hydrogen sulfide from coke oven emissions.

* Alternative fuelsSteel producers can also inject other fuels, such as natural
gas, oil, and tar/pitch, instead of coke into the blast furnace, but these fuels
can only replace coke limited amounts.

Recycling of Coke By-products

Improvements in the in-process recycling of tar decanter sludge, a RCRA
listed hazardous waste (KO87) are common practice. Sludge can either be
injected into the ovens to contribute to coke yield, or converted into a fuel
that is suitable for the blast furnace.

Reducing Wastewater Volume

In addition to air emissions, quench water from cokemaking is also an area of
significant environmental concern. In Europe, some plants have implemented
technology to shift from water quenching to dry quenching in order to reduce
energy costs. However, major construction changes are required for such a
solution and considering the high capital costs of coke batteries, the depressed
state of the steel industry, and increased regulations for cokemaking, it is
unlikely that this pollution prevention opportunity will be widely adopted in
the U.S.

Electric Arc Furnace Dust

Dust generation in the EAF, and its disposal, have also been recognized as a
serious problem, but one with potential for pollution prevention through
material recovery. EAF dust is a RCRA listed waste (K061) because of its
high concentrations of lead and cadmium. With 550,000 tons of EAF dust
generated annually in the U.S., there is great potential to reduce the volume
of this hazardous wasté. Steel companies typically pay a disposal fee of
$150 to $200 per ton of dust. With an average zinc concentration of 19
percent, much of the EAF dust is shipped off-site for zinc reclamation. Most
of the EAF dust recovery options are only economically viable for dust with

a zinc content of at least 15 - 20 percent. Facilities producing specialty steels
such as stainless steel with a lower zinc content, still have opportunities to
recover chromium and nickel from the EAF dust.
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In-process recycling of EAF dust involves pelletizing and then reusing the
pellets in the furnace, however, recycling of EAF dust on-site has not proven
to be technically or economically competitive for all mills. Improvements in
technologies have made off-site recovery a cost effective alternative to
thermal treatment or secure landfill disposal.

Pickling Acids

In finishing, pickling acids are recognized as an area where pollution
prevention efforts can have a significant impact in reducing the environmental
impact of the steel mill. The pickling process removes scale and cleans the
surface of raw steel by dipping it into a tank of hydrochloric or sulfuric acid.

If not recovered, the spent acid may be transported to deep injection wells for
disposal, but as those wells continue to close, alternative disposal costs are
rising.

Large-scale steel manufacturers commonly recover hydrochloric acid in their
finishing operations, however the techniques used are not suitable for small-
to medium-sized steel plarffs.Currently, a recovery technique for smaller
steel manufacturers and galvanizing plants is in pilot scale testing. The system
under development removes iron chloride (a saleable product) from the
hydrochloric acid, reconcentrates the acid for reuse, and recondenses the
water to be reused as a rinse water in the pickling process. Because the only
by-product of the hydrochloric acid recovery process is a non-hazardous,
marketable metal chloride, this technology generates no hazardous wastes.
The manufacturer projects industry-wide hydrochloric acid waste reduction
of 42,000 tons/year by 2010. This technology is less expensive than
transporting and disposing waste acid, plus it eliminates the associated long-
term liability. The total savings for a small- to medium-sized galvanizer is
projected to be $260,000 each year.

The pilot scale testing project is funded in part by a grant from the U.S.
Department of Energy under the NICErogram (see section VIII.B. for
program information) and the EPA. (Contact: Bill Iives, DO&3-275-4755)

To reduce spent pickling liquor (KO62) and simultaneously reduce fluoride in
the plant effluent, one facility modified their existing treatment process to
recover the fluoride ion from rinse water and spent pickling acid raw water
waste streams. The fluoride is recovered as calcium fluoride (fluorspar), an
input product for steelmaking. The melt shop in the same plant had been
purchasing 930 tons of fluorspar annually for use as a furnace flux material in
the EAF at a cost of $100 per ton. Although the procesdllisustier
development, the recovered calcium fluoride is expected to be a better grade
than the purchased fluorspar, which would reduce the amount of flux used by
approximately 10 percent. Not only would the generation rate of sludge from
spent pickling liquor treatment be reduced (resulting in a savings in off-site
sludge disposal costs), but a savings in chemical purchases would be realized.
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Other areas with pollution prevention opportunities

Other areas in iron and steel manufacturing where opportunities may exist for
pollution prevention are listed below, in three categories: process
modifications, materials substitution, and recycling.

Process Modification

Redesigning or modifying process equipment can reduce pollution output,
maintenance costs, and energy consumption, for example:

* Replacing single-pass wastewater systems with closed-loop systems to
minimize chemical use in wastewater treatment and to reduce water use.

» Continuous casting, now used for about 90% of crude steel cast inthe U.S.,
offers great improvements in process efficiency when compared to the
traditional ingot teeming method. This increased efficiency also results in a
considerable savings in energy and some reduction in the volume of mill
wastewater.

Materials Substitution

» Use scrap steel with low lead and cadmium content as a raw material, if
possible.

« Eliminate the generation adactive desulfurization slag generated in foundry
work by replacing calcium carbide with a less hazardous material.

Recycling

Scrap and other materials are recycled extensively in the iron and steel
industry to reduce the raw materials required and the associated pollutants.
Some of these recycling activities include:

* Recycle or reuse oils and greases.

* Recover acids by removing dissolved iron salts from spent acids.

* Use thermal decomposition for acid recovery from spent pickle liquor.

* Use a bipolar membrane/electrodialytic process to separate acid from metal
by-products in spent NEHF pickle liquor.

» Recover sulfuric acid using low temperature separation of acid and metal
crystals.
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VI. SUMMARY OF APPLICABLE FEDERAL STATUTES AND REGULATIONS

This section discusses the Federal regulations that may apply to this sector.
The purpose of this section is to highlight and briefly describe the applicable
Federal requirements, and to provide citations for more detailed information.
The three following sections are included:

. Section VI.A. contains a general overview of major statutes
. Section VI.B. contains a list of regulations specific to this industry
. Section VI.C. contains a list of pending and proposed regulations

The descriptions within Section VI are intended solely for general
information. Depending upon the nature or scope of the activities at a
particular facility, these summaries may or may rextessarily describe all
applicable environmental requirements. Moreover, they do not constitute
formal interpretations or clarifications of the statutes and regulations. For
further information, readers should consult the Code of Federal Regulations
and other state or local regulatory agencies. EPA Hotline contacts are also
provided for each major statute.

VI.A. General Description of Major Statutes

Resource Conservation and Recovery Act

The Resource Conservation And Recovery Act (RCRA) of 1976 which
amended the Solid Waste Disposal Act, addresses solid (Subtitle D) and
hazardous (Subtitle C) waste management activities. The Hazardous and
Solid Waste Amendments (HSWA) of 1984 strengthened RCRA’s waste
management provisions and added Subtitle I, which governs underground
storage tanks (USTS).

Regulations promulgated pursuant to Subtitle C of RCRA (40 CFR Parts
260-299) establish a “cradle-to-grave” system governing hazardous waste
from the point of generation to disposal. RCRA hazardous wastes include the
specific materials listed in the regulations (commercial chemical products,
designated with the code "P" or "U"; hazardous wastes from specific
industries/sources, designated with the code "K"; or hazardous wastes from
non-specific sources, designated with the code "F") or materials which exhibit
a hazardous waste characteristic (igrlitgocorrosivity, reactivity, or toxicity

and designated with the code "D").

Regulated entities that generate hazardous waste are subject to waste
accumulation, manifesting, and record keeping standardditi€athat treat,

store, or dispose of hazardous waste must obtain a permit, either from EPA
or from a State agency which EPA has authorized to implement the permitting
program. Subtitle C permits contain general facility standards such as
contingency plans, emergency procedures, record keeping and reporting
requirements, financial assurance mechanisms, and unit-specific standards.
RCRA also contains provisions (40 CFR Part 264 Subpart S and 8264.10) for
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conducting corrective actions which govern the cleanup of releases of
hazardous waste or constituents from solid waste management units at
RCRA-regulated falities.

Although RCRA is a Federal statute, many States implement the RCRA
program. Currently, EPA has delegated its authority to implement various
provisions of RCRA to 46 of the 50 States.

Most RCRA requirements are not industry specific but apply to any company
that transports, treats, stores, or disposes of hazardous waste. Here are some
important RCRA regulatory requirements:

. Identification of Solid and Hazardous Wasteg40 CFR Part 261)
lays out the procedure every generator should follow to determine
whether the material created is considered a hazardous waste, solid
waste, or is exempted from regulation.

. Standards for Generators of Hazardous Wasté40 CFR Part 262)
establishes the responsibilities aFardous waste generators including
obtaining an ID number, preparing a manifest, ensuring proper
packaging and labeling, meeting standards for waste accumulation
units, and record keeping and reporting requirements. Generators can
accumulate hazardous waste for up to 90 days (or 180 days depending
on the amount of waste generated) without obtaining a permit.

. Land Disposal Restrictions(LDRS) are regulations prohibiting the
disposal of hazardous waste on land without prior treatment. Under
the LDRs (40 CFR 268), materials must meet land disposal restriction
(LDR) treatment standards prior to placement in a RCRA land
disposal unit (landfill, land treatment unit, waste pile, or surface
impoundment). Wastes subject to the LDRs include solvents,
electroplating wastes, heavy metals, and acids. Generators of waste
subject to the LDRs must provide notification of such to the
designated TSD facility to ensure proper treatment prior to disposal.

. Used Oil Management Standards(40 CFR Part 279) impose
management requirements affecting the storage, transportation,
burning, processing, and re-refining of the used oil. For parties that
merely generate used oll, regulations establish storage standards. For
a party considered a used oil marketer (one who generates and sells
off-specification used oil directly to a used oil burner), additional
tracking and paperwork requirements must be satisfied.

. Tanks and Containersused to store hazardous waste with a high
volatile organic concentration must meet emission standards under
RCRA. Regulations (40 CFR Part 2885, Subpart CC) require
generators to test the waste to determine the concentration of the
waste, to satisfy tank and container emissions standards, and to
inspect and monitor regulated units. These regulations apply to all
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facilities who store such waste, including generators operating under
the 90-day accumulation rule.

. Underground Storage Tanks(USTs) containing petroleum and
hazardous substance are regulated under Subtitle | of RCRA. Subtitle
| regulations (40 CFR Part 280) contain tank design and release
detection requirements, as well as financial responsibility and
corrective action standards for USTs. The UST program also
establishes increasingly stringent standards, including upgrade
requirements for existing tanks, that must be met by 1998.

. Boilers and Industrial Furnaces (BIFs) that use or burn fuel
containing hazardous waste must comply with design and operating
standards. BIF regulations (40 CFR Part 266, Subpart H) address
unit design, provide performance standards, require emissions
monitoring, and restrict the type of waste that may be burned.

EPA's RCRA/Superfund/UST Hotline, at (800) 424-9346, responds to
guestions and distributes guidance regarding all RCRA regulations. The
RCRA Hotline operates weekdays from 8:30 a.m. to 7:30 p.m., ET, excluding
Federal holidays.

Comprehensive Environmental Response, Compensation, And Liability Act

The Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA), a 1980 law commonly known as Superfund, authorizes EPA

to respond to releases, or threatened releases, of hazardous substances that
may endanger public health, welfare, or the environment. CERCLA also
enables EPA to force parties responsible for environmental contamination to
clean it up or to reimburse the Superfund for response costs incurred by EPA.
The Superfund Amendments and Reauthorization Act (SARA) of 1986
revised various sections of CERCLA, extended the taxing authority for the
Superfund, and created a free-standing law, SARA Title Ill, also known as the
Emergency Planning and Community Right-to-Know Act (EPCRA).

The CERCLAhazardous substance release reporting regulatiorf40 CFR

Part 302) direct the person in charge of ditfiaco report to the National
Response Center (NRC) any environmental release of a hazardous substance
which exceeds a reportable quantity. Reportable quantities are defined and
listed in 40 CFR 8302.4. Arelease report may trigger a response by EPA, or
by one or more Federal or State emergency response authorities.

EPA implementfiazardous substance response&cording to procedures
outlined in the National Oil and Hazardous Substances Pollution Contingency
Plan (NCP) (40 CFR Part 300). The NCP includes provisions for permanent
cleanups, known as remedial actions, and other cleanups referred to as
"removals.” EPA generally takes remedial actions only at sites on the
National Priorities List (NPL), which currently includes approximately 1300
sites. Both EPA and states can act at other sites; however, EPA provides
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responsible parties the opportunity to conduct removal and remedial actions
and encourages community involvement throughout the Superfund response
process.

EPA's RCRA/Superfund/UST Hotline, at (800) 424-9346, answers questions
and references guidance pertaining to the Superfund program. The CERCLA
Hotline operates weekdays from 8:30 a.m. to 7:30 p.m., ET, excluding
Federal holidays.

Emergency Planning And Community Right-To-Know Act

The Superfund Amendments and Reauthorization Act (SARA) of 1986
created the Emergency Planning and Community Right-to-Know Act
(EPCRA, also known as SARA Title Ill), a statute designed to improve
community access to information about chemical hazards andlitatethe
development of chemical emergency response plans by State and local
governments. EPCRA required the establishment of State emergency
response commissions (SERCSs), responsible for coordinating certain
emergency response activities and for appointing local emergency planning
committees (LEPCs).

EPCRA and the EPCRA regulations (40 CFR Parts 350-372) establish four
types of reporting obligations for facilities which store or manage specified
chemicals:

. EPCRA 8302requires facilities to notify the SERC and LEPC of the
presence of any "extremely hazardous substance” (the list of such
substances is in 40 CFR Part 355, Appendices A and B) if it has such
substance in excess of the substance's threshold planning quantity, and
directs the facility to appoint an emergency response coordinator.

. EPCRA 8304requires the facility to notify the SERC and the LEPC
in the event of a release exceeding the reportable quantity of a
CERCLA hazardous substance or an EPCRA extrenaagrdous
substance.

. EPCRA 8311 and 8312require a facility at which adzardous
chemical, as defined by the Occupational Safety and Health Act, is
present in an amount exceeding a specified threshold to submit to the
SERC, LEPC and local fire department material safety data sheets
(MSDSSs) or lists of MSDS's and hazardous chemical inventory forms
(also known as Tier | and Il forms). This information helps the local
government respond in the event of a spill or release of the chemical.

. EPCRA 8313requires manufacturing facilities included in SIC codes
20 through 39, which have ten or more employees, and which
manufacture, process, or use specified chemicals in amounts greater
than threshold quantities, to submit an annual toxic chemical release
report. This report, commonly known as the Form R, covers releases
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and transfers of toxic chemicals to various facilities and environmental
media, and allows EPA to compile the national Toxic Release
Inventory (TRI) database.

All information submitted pursuant to EPCRA regulations is publicly
accessible, unless protected by a trade secret claim.

EPA's EPCRA Hotline, at (800) 535-0202, answers questions and distributes
guidance regarding the emergency planning and community right-to-know

regulations. The EPCRA Hotline operates weekdays from 8:30 a.m. to 7:30
p.m., ET, excluding Federal holidays.

Clean Water Act

The primary objective of the Federal Water Pollution Control Act, commonly
referred to as the Clean Water Act (CWA), is to restore and maintain the
chemical, physical, and biological integrity of the nation's surface waters.
Pollutants regulated under the CWA include "priority" pollutants, including
various toxic pollutants; "conventional” pollutants, such as biochemical
oxygen demand (BOD), total suspended solids (TSS), fecal coliform, oil and
grease, and pH; and "non-conventional” pollutants, including any pollutant not
identified as either conventional or priority.

The CWA regulates both direct and indirect discharges. Ndieonal
Pollutant Discharge Elimination System (NPDESprogram (CWA 8402)
controls direct discharges into navigable waters. Direct discharges or "point
source" discharges are from sources such as pipes and sewers. NPDES
permits, issued by either EPA or an authorized State (EPA has authorized
approximately forty States to administer the NPDES program), contain
industry-specific, technology-based and/or water quality-based limits, and
establish pollutant monitoring requirements. A facility that intends to
discharge into the nation's waters must obtain a permit prior to initiating its
discharge. A permit applicant must provide quantitative analytical data
identifying the types of pollutants present in the facility's effluent. The permit
will then set forth the conditions and effluent limitations under which a facility
may make a discharge.

A NPDES permit may also include discharge limits based on Federal or State
water quality criteria or standards, that were designed to protect designated
uses of surface waters, such as supporting aquatic life or recreation. These
standards, unlike the technological standards, generally do not take into
account technological feasity or costs. Water quality criteria and standards
vary from State to State, and site to site, depending on the use classification
of the receiving body of water. Most States follow EPA guidelines which
propose aquatic life and human health criteria for many of the 126 priority
pollutants.

Storm Water Discharges
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In 1987 the CWA was amended to require EPA to establish a program to
addresstorm water discharges Inresponse, EPA promulgated the NPDES
stormwater permit application regulations. Storm water discharge associated
with industrial activity means the discharge from any conveyance which is
used for collecting and conveying storm water and which is directly related to
manufacturing, processing, or raw material storage areas at an industrial plant
(40 CFR 122.26(b)(14)). These regulations require thaitiéscwith the
following storm water discharges apply for an NPDES permit: (1) a discharge
associated with industrial activity; (2) a discharge from a large or medium
municipal storm sewer system; or (3) a discharge which EPA or the State
determines to contribute to a violation of a water quality standard or is a
significant contributor of pollutants to waters of the United States.

The term "storm water discharge associated with industrial activity" means a
storm water discharge from one of 11 categories of industrial activity defined
at 40 CFR 122.26. Six of the categories are defined by SIC codes while the
other five are identified through narrative descriptions of the regulated
industrial activity. If the primary SIC code of the faclility is one of those
identified in the regulations, the facility is subject to the storm water permit
application requirements. If any activity at a facility is covered by one of the
five narrative categories, storm water discharges from those areas where the
activities occur are subject to storm water discharge permit application
requirements.

Those facilities/activities that are subject to storm water discharge permit
application requirements are identified below. To determine whether a
particular facility falls within one of these categories, consult the regulation.

Category i: Facilities subject to storm water effluent guidelines, new source
performance standards, or toxic pollutant effluent standards.

Category ii: Facilities classified as SIC 24-lumber andod products
(except wood kitchen cabinets); SIC 26-paper and allied products (except
paperboard containers and products); SIC 28-chemicals and allied products
(except drugs and paints); SIC 291-petroleum refining; and SIC 311-leather
tanning and finishing.

Category iii: Facilties classified as SIC 10-metal mining; SIC 12-coal
mining; SIC 13-oiland gas extraction; and SIC 14-nonmetallic mineral mining.

Category iv. Hazardous waste treatment, storage, or dispositidac

Category v: Landfills, land application sites, and open dumps #ative or
have received industrial wastes.

Category vi: Facilities classified as SI18015-used motor vehicle parts; and
SIC 5093-automotive scrap and waste material recyclinigiésc

Category vii: Steam electric power generating facilities.
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Category viii: Facilities classified as SIC 40-railroad transportation; SIC 41-
local passenger transportation; SIC 42-trucking and warehousing (except
public warehousing and storage); SIC 43-U.S. Postal Service; SIC 44-water
transportation; SIC 45-transportation by air; and SIC 5171-petroleum bulk
storage stations and terminals.

Category ix: Sewage treatment works.

Category x: Construction activities except operations that result in the
disturbance of less than five acres of total land area.

Category xi: Facilities classified as SIC 20-food and kindred products; SIC
21-tobacco products; SIC 22-textilll products; SIC 23-apparel related
products; SIC 2434-wood kitchen cabinets manufacturing; SIC 25-furniture
and fixtures; SIC 265-paperboard containers and boxes; SIC 267-converted
paper and paperboard products; SIC 27-printing, publishing, and allied
industries; SIC 283-drugs; SIC 285-paints, varnishes, lacquer, enamels, and
allied products; SIC 30-rubber and plastics; SIC 31-leather and leather
products (except leather and tanning and finishing); SIC 323-glass products;
SIC 34-fabricated metal products (except fabricated structural metal); SIC 35-
industrial and commercial machinery and computer equipment; SIC 36-
electronic and other electrical equipment and components; SIC 37-
transportation equipment (except ship and boat building and repairing); SIC
38-measuring, analyzing, and controlling instruments; SIC 39-miscellaneous
manufacturing industries; and SIC 4221-4225-public warehousing and
storage.

Pretreatment Program

Another type of discharge that is regulated by the CWA is one that goes to a
publicly-owned treatment works (POTWS). The natiopedtreatment
program (CWA 8307(b)) controls the indirect discharge of pollutants to
POTWs by "industrial users." Facilities regulated urg8f7(b) must meet
certain pretreatment standards. The goal of the pretreatment program is to
protect municipal wastewater treatment plants from damage that may occur
when hazardous, toxic, or other wastes are discharged into a sewer system
and to protect the quality of sludge generated by these plants. Discharges to
a POTW are regulated primarily by the POTW itself, rather than the State or
EPA.

EPA has developed technology-based standards for industrial users of
POTWs. Different standards apply to existing and new sources within each
category. "Categorical" pretreatment standards applicable to an industry on
a nationwide basis are developed by EPA. In addition, another kind of
pretreatment standard, "local limits," are developed by the POTW in order to
assist the POTW in achieving the effluent limitations in its NPDES permit.

Regardless of whether a State is authorized to implement either the NPDES
or the pretreatment program, if it develops its own program, it may enforce
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requirements more stringent than Federal standards.
Spill Prevention, Control and Countermeasure Plans

The 1990 QOil Pollution Act requires that ldes posing a substantial threat

of harm to the environment prepare and implement more rigorous Spill
Prevention Control and Countermeasure (SPCC) Plan required under the
CWA (40 CFR 8112.7). As iron and steel manufacturing is an energy
intensive industry, an important requirement affecting iron and steel facilities
is oil response plans for above ground storage. There are also criminal and
civil penalties for deliberate or negligent spills of oil. Regulations covering
response to oil discharges and contingency plans (40 CFR Part 300), and
Facility Response Plans to oil discharges (40 CFR PE?) and for PCB
transformers and PCB-containing items are being revised and finalized in
19952°

EPA’s Office of Water, at (202) 260-5700, will direct callers with questions
about the CWA to the appropriate EPA office. EPA also maintains a
bibliographic datbase of Office of Wategpublications which can be
accessed through the Ground Water and Drinking Water resource center, at
(202) 260-7786.

Safe Drinking Water Act

The Safe Drinking Water Act (SDWA) mandates that EPA establish
regulations to protect human health from contaminants in drinking water.
The law authorizes EPA to develop national drinking water standards and to
create ajoint Federal-State system to ensure compliance with these standards.
The SDWA also directs EPA to protect underground sources of drinking
water through the control of underground injection of liquid wastes.

EPA has developed primary and secondary drinking water standards under its
SDWA authority. EPA and authorized States enforce the primary drinking
water standards, which are, contaminant-specific concentration limits that
apply to certain public drinking water supplies. Primary drinking water
standards consist of maximum contaminant level goals (MCLGSs), which are
non-enforceable health-based goals, and maximum contaminant levels
(MCLs), which are enforceable limits set as close to MCLGs as possible,
considering cost and feasibility of attainment.

The SDWAUNderground Injection Control (UIC) program (40 CFR Parts
144-148) is a permit program which protects underground sources of drinking
water by regulating five classes of injection wells. UIC permits include
design, operating, inspection, and monitoring requirements. Wells used to
inject hazardous wastes must also comply with RCRA corrective action
standards in order to be granted a RCRA permit, and must meet applicable
RCRA land disposal restrictions standards. The UIC permit program is
primarily State-enforced, since EPA has authorized all but a few States to
administer the program.
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The SDWA also provides for a Federally-implemented Sole Source Aquifer
program, which prohibits Federal funds from being expended on projects that
may contaminate the sole or principal source of drinking water for a given
area, and for a State-implemented Wellhead Protection program, designed to
protect drinking water wells and drinking water recharge areas.

EPA’s Safe Drinking Water Hotline, at (800) 426-4791, answers questions
and distributes guidance pertaining to SDWA standards. The Hotline
operates from 9:00 a.m. through 5:30 p.m., ET, excluding Federal holidays.

Toxic Substances Control Act

Clean Air Act

The Toxic Substances Control Act (TSCA) granted EPA authority to create
a regulatory framework to collect data on chemicals in order to evaluate,
assess, mitigate, and control risks which may be posed by their manufacture,
processing, and use. TSCA provides a variety of control methods to prevent
chemicals from posing unreasonable risk.

TSCA standards may apply at any point during a chemical’s life cycle. Under
TSCA 85, EPA has established an inventory of chemical substances. If a
chemical is not already on the inventory, and has not been excluded by TSCA,
a premanufacture notice (PMN) must be submitted to EPA prior to
manufacture or import. The PMN must identify the chemical and provide
available information on health and environmental effects. If available data
are not sufficient to evaluate the chemicals effects, EPA can impose
restrictions pending the development of information on its health and
environmental effects. EPA can also restrict significant new uses of chemicals
based upon factors such as the projected volume and use of the chemical.

Under TSCA 86, EPA can ban the manufacture or distribution in commerce,
limit the use, require labeling, orgae other restrictions on chemicals that
pose unreasonable risks. Among the chemicals EPA regulates under 86
authority are asbestos, chlorofluorocarbons (CFCs), and polychlorinated
biphenyls (PCBSs).

EPA’s TSCA Assistance Information Service, at (202) 554-1404, answers
guestions and distributes guidance pertaining to Toxic Substances Control
Act standards. The Service operates from 8:30 a.m. through 4:30 p.m., ET,
excluding Federal holidays.

The Clean Air Act (CAA) and its amendments, including the Clean Air Act
Amendments (CAAA) of